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FOREWORD

THIS REPORT, PREPARED BY THE U.S. ARMY QUARTERMASTER CORPS, 1S THE
SEVENTH IN A SERIES OF ANNUAL REPORTS, PRESENTING INFORMATION ON THE
STATUS OF APPLIED ENVIRONMENTAL RESEARCH WITHIN THE DEPARTMENT OF THE .
ARMY. ACCOMPLISHMENTS ACHIEVED DURING THE PERIOD 10 June 1960 To 10
JUNE 1961 ARE SUMMARIZED IN FULFILLMENT OF RESPONSIBILITY FOR PRIMARY
COGNIZANCE FOR RESEARCH AND DEVELOPMENT [N THE FIELD OF APPLIED ENVIRON-
MENTAL RESEARCH, ASSIGNED TO THE QUARTERMASTER GENERAL BY DEPARTMENT OF
THE ARMY MEMORANDUM, 10 June 1949, FiLe CSGLD/F1 28507, SuBJecT: ASSIGN-
MENT OF RESEARCH AND DEVELOPMENT COGNIZANCE IN THE FIELDS OF CRYOLOGICAL
PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH (ApPENDIX 1), AND
exTeENDED BY D/F, 30 June 1952, FiLe G4/F2 41949, SussecT: TRANSFER OF
SiX ARMY-WIDE ENVIRONMENTAL RESEARCH PROJECTS TO THE QUARTERMASTER GENERAL
(APPENDIX 2). THIS REPORT ON APPLIED ENVIRONMENTAL RESEARCH, AS DEFINED
IN THE MEMORANDUM REFERENCED ABOVE, |S PREPARED IN COMPLICANCE WITH R&D
DirecTive No. 21, O/CR&D, 24 May 1960 (AppenpDix 3).

THE ASSISTANCE of THE CHEMicaL CorPS, CORPS OF ENGINEERS, ORDNANCE
CorPs, MepicaL CorPs, S1GNAL COrRPS, AND TRANSPORTATION CORPS 1S GRATE-
FULLY ACKNOWLEDGED.




THE APPLIED ENVIRONMENTAL RESEARCH PROGRAM OF THE DEPARTMENT OF THE ARMY

1. I NTRODUCT 1 ON

THIS REPORT IS THE ANNUAL ACCOUNTING BY THE QUARTERMASTER CORPS OF
iITS STEWARDSHIP OF APPLIED ENVIRONMENTAL RESEARCH WITHIN THE DEPARTMENT
OF THE ARMY. THIS STEWARDSHIP IS EXERCISED BY THE QUARTERMASTER CORPS
UNDER ITS PRIMARY COGNIZANCE FOR THE FIELD AS DEFINED AND ASSIGNED BY THE
GENERAL STAFF, U.S. ArRmMy (APPENDIX 1).

APPLIED ENVIRONMENTAL RESEARCH 1S A FORM OF MILITARY GEOGRAPHY — THE
STUDY OF THE ENVIRONMENT POINTED TOWARD THE SOLUTION OF LOGISTICAL PROB-
LEMS. A SEARCHING EXAMINATION OF THE ENVIRONMENT 1S NECESSARY FOR ADEQUATE
DESIGNING, REALISTIC TESTING, DEVELOPMENT OF SOUND FIELD DOCTRINE, AND
SUCCESSFUL ACTION OF MEN IN THE FIELD. THE ENVIRONMENT MUST BE TAKEN
INTO CONSIDERATION BY SCIENTISTS AND ENGINEERS IN LAUNCHING THE MOST
MODERN ROCKET IN FLORIDA OR CALIFORNIA, AS WELL AS BY SMALL GROUPS OF
SOLDIERS CONDUCTING GUERRILLA WARFARE IN DIM TROPICAL FORESTS. SUCCESS
OF THE LAUNCHING OR OF THE GUERRILLA ACTION DEPENDS IN PART UPON THE DEGREE
TO WHICH ENVIRONMENTAL FACTORS HAVE BEEN CONSIDERED IN PRIOR DEVELOPMENT
OF MATERIEL AND DOCTRINE.

THE ENVIRONMENTAL RESEARCH AND DEVELOPMENT PROGRAM OF THE ARMY IS
CARRIED OUT BY ALL TECHNICAL SERVICES AND USCONARC, INDIVIDUALLY AND
THROUGH COOPERATIVE EFFORT. COORDINATION 1S ACHIEVED THROUGH MEETINGS
OoF THE ARMY COMMITTEE ON ENVIRONMENT ON WHICH ALL TECHNICAL SERVICES ARE
REPRESENTED; THE ARMY SCIENTIFIC ADVISORY PANEL; AND THE ARMY RESEARCH
OFFIcE, OFFICE OF THE CHIEF OF STAFF. |IN ADDITION, THERE IS FREQUENT
EXCHANGE OF 1DEAS THROUGH CONFERENCES AND CORRESPONDENCE AT ALL LEVELS.

TWO MAJOR ASPECTS OF ARMY ENVIRONMENTAL RESEARCH AND DEVELOPMENT CAN
BE DISTINGUISHED: THE FIRST IS DEVOTED TO DISCOVERING THE NATURE OF THE
ENVIRONMENT; THE SECOND IS DEVOTED TO DEVELOPING MATERIEL THAT WILL
FUNCTION PROPERLY UNDER ALL ENVIRONMENTAL STRESSES IN PROTECTING SOLD!ERS
AND HELPING THEM ACHIEVE SUCCESS IN BATTLE. OBVIOUSLY THESE TWO ASPECTS
OF STUDY ARE MUTUALLY DEPENDENT. THERE IS NOT ALWAYS A SHARP LINE OF
DEMARCAT ION BETWEEN THEM, THOUGH MOST OF THE RESEARCH IN THE FIRST
CATEGORY IS DONE BY EARTH SCIENTISTS (GEOGRAPHERS, CLIMATOLOGISTS,
METEOROLOGI STS, SOIL SCIENTISTS, ECOLOGISTS, ETC.), WHILE THAT OF THE
SECOND 1S MORE LIKELY TO BE DONE BY ENGINEERS. ALL THE TECHNICAL SERVICES
ARE COMMITTED TO DEVELOPMENT AND TESTING OF MATERIEL AND ITS USE BY
SOLDIERS UNDER ALL ENVIRONMENTS; RESEARCH ON THE ENVIRONMENT PER SE, ON
THE OTHER HAND, 1S CARRIED OUT BY THE QUARTERMASTER CORPS UNDER ITS
PRIMARY COGNIZANCE, THOUGH MAJOR CONTRIBUTIONS IN CERTAIN ASPECTS ARE MADE
BY OTHER TECHNICAL SERVICES.

I[N CARRYING OUT THEIR RESEARCH RESPONSIBILITIES, ARMY SCIENTISTS
DRAW UPON ALL AVAILABLE SOURCES OF INFORMATION AND MUST BE AWARE OF NEW
AND IMPORTANT DEVELOPMENTS IN THEIR FIELDS IN THIS COUNTRY AND THROUGHOUT



THE WORLD. PROFESS!ONAL JOURNALS ARE A MAJOR SOURCE OF INFORMATION;
IN ADDITION, CONTACTS ARE MAINTAINED WITH OTHER SCIENTISTS THROUGH
ATTENDANCE AT SCIENTIFIC MEETINGS, EXCHANGE AGREEMENTS, CORRESPONDENCE,
AND VISITS TO SCIENTIFIC INSTITUTIONS. FOR EXAMPLE, DURING THE PAST YEAR
THE |INTERNATIONAL GEOGRAPHICAL CONGRESS AT STOCKHOLM WAS ATTENDED BY A
NUMBER OF EARTH SCIENTISTS FROM THE DEPARTMENT OF THE ARMY. FiIvE ARMY
GEOGRAPHERS AND CLIMATOLOGISTS PRESENTED PAPERS AT THE CONGRESS AND ONE
WAS RE-ELECTED TO SERVE AS CHAIRMAN OF ONE OF THE WORDWIDE SCIENTIFIC
COMM1SS1ONS DURING THE NEXT FOUR YEARS. BY MAINTAINING THEIR STATUS AS
AN ACTIVE PART OF THE SCIENTIFIC COMMUNITY, ARMY SCIENTISTS ARE ABLE

TO BUILD AND MAINTAIN A STAFF OF COMPETENT PERSONNEL, SECURE THE COOPER~
ATION OF OUTSTANDING AUTHORITIES FOR CONTRACT WORK, KEEP THEIR OWN
RESEARCH UP-TO-DATE WITH RECENT DEVELOPMENTS, AND AVOID WASTEFUL DUPLI -
CATION OF WORK THAT HAS ALREADY BEEN DONE ELSEWHERE.

THE MAIN BODY OF THIS REPORT GIVES AN ACCOUNT OF THE PRINCIPAL
RESEARCH EFFORTS OF THE PAST YEAR. ACCOMPLISHMENTS DURING THIS TIME
GIVE PROMISE OF VALUABLE ADDITIONS IN SUBSEQUENT YEARS. COMPREHENSIVE
CLIMATIC ATLASES, RECENTLY PUBLISHED, OF TEMPERATURE FREQUENCIES IN THE
COLDER PORTIONS OF THE NORTHERN HEMISPHERE WILL BE FOLLOWED BY OTHERS OF
TROPICAL AND DESERT REGIONS; NEW TECHNIQUES OF TERRAIN ANALYSIS WiLL BE
GIVEN FURTHER APPLICATIONS; ON-THE-SPOT INVESTIGATIONS OF DIFFICULT
ENVIRONMENTS WiLL BE EXTENDED TO OTHER TYPES OF AREAS; AND FROM MANY
OTHER ANGLES, SOME NOT YET CONCEIVED, THE UNLIMITED PROBLEMS OF THE
ENVIRONMENT WILL BE ANALYZED, BROUGHT TO FOCUS UPON ARMY PROBLEMS,
DIGESTED INTO USABLE DOCUMENTS AND MANUALS, AND INCORPORATED INTO THE
DESIGN AND USE OF ARMY MATERIEL.




2. CueMicaL CorPs

THE CHEMiIcaAL CORPS CONTINUED ITS PROGRAM OF ENVIRONMENTAL TESTING AT
SITES LOCATED IN EACH OF THE FIVE MAJOR WORLD CLIMATES. THESE SITES ARE
ADMINISTERED FROM THE U.S. ARMY CHeMIcaL CorPs ProviNG GRounD, Dueway
PrROVING GROUND, DuGwAY, UTAH. THEY ARE LOCATED AT FORT GREELY, ALASKA —
ARCTIC; YuMAa TeST STATION, ARI1ZONA—DeESERT; CAMP CENTURY, GREENLAND —
PoLaAR; FORT CLAYTON, CANAL ZONE —TROPIC; AND ARMY CHEMICAL CENTER, MARY-
LAND — TEMPERATE .

IN OCTOBER 1960, OFFICIAL TRANSFER OF THE POLAR TEAM WAS MADE FROM
CaMp TUTO ON THE EDGE OF THE ICECAP To CaMP CENTURY, 138 MILES TOWARD THE
INTERIOR OF GREENLAND. HERE THE U.S. ArRMY CHEM!CAL CorPS PoLAR ENVIRON-
MENTAL TEST AND RESEARCH TEAM SHARES WITH OTHER MILITARY RESEARCH AGENCIES
A FACILITY COMPLETELY BELOW THE ICECAP SURFACE AND HOUSED IN TUNNELS
WITHIN THE SNoWw. FI1GURE 1, WHICH SHOWS A LABORATORY AND ITEMS IN STORAGE,
ILLUSTRATES THIS UNIQUE INSTALLATION.

As ESTABLISHED BY ARMY REGULATIONS, THE ENVIRONMENTAL TESTING
PROGRAM PROVIDES ASSURANCE THAT CHEMICAL CORPS MATERIEL HAS AN ALL-
WEATHER CAPABILITY. THE PROGRAM DETERMINES THE ABILITY OF THE ITEMS
TO WITHSTAND STORAGE AND TO FUNCT!ON ADEQUATELY IN WORLDWIDE ENVIRON=-
MENTS. THERE ARE CURRENTLY 30 ITEMS IN THE TEST PROGRAM.

CHEMI CAL CORPS PERSONNEL TOOK PART IN OPERATION LEAD DOG 60 wHicH
WAS ADMINISTERED BY THE U.S. ARMY TRANSPORTATION CORPS. THE OBJECTIVE
oF CHEMICAL CORPS PARTICIPATION WAS TO TEST VARIOUS CHEMICAL, BIOLOGICAL,
AND RADIOLOGICAL ASPECTS OF THE APPROACH MARCH IN THE POLAR ENVIRONMENT.
AMONG THE PROBLEM AREAS STUDIED WAS THE EFFECTIVENESS OF EXiSTING CBR

FiGure 1: CHeMicaL CORPS INSTALLATION IN |CE TUNNEL AT
CamPp CENTURY



DEFENSIVE EQUIPMENT. THE EFFECT OF LONG-CONTINUED WEARING OF PROTECTIVE
MASKS UPON PERSONNEL WAS EVALUATED; THE UTILITY OF SIGNALING SMOKES DUR-
ING PERIODS OF "OVERCAST WHITEOUT" WAS STUDIED; AND THE EFFICIENCY OF
COLLECT!IVE PROTECTOR FILTER UNITS WAS DETERMINED.

SPECIAL TESTS OF A NEW AUTOMATIC FIELD ALARM WERE MADE AT THE ARCTIC
AND DESERT TEST SITES IN COLLABORATION WITH CHEMICAL RESEARCH AND DeEvEL-
OPMENTAL LABORATORIES. DATA OBTAINED RESULTED IN REDESIGN OF DEFICIENT
FEATURES OF THE ALARM.

CONTINUED EMPHASIS WAS PLACED ON STUDIES OF BEHAVIOR OF TOXIC AGENTS
UNDER ARCTIC CONDITIONS. THE SPECIAL PROBLEM OF CONTAMINATED "SNOW "pickup"
ON CLOTHING WAS EXPLORED. IT WAS FOUND THAT CERTAIN TYPES OF SHOE COVERING
WERE SUPERIOR TO OTHERS.

SPECIAL TESTS WERE CONDUCTED AT THE TROPIC SITE TO EVALUATE HUMID-
HEAT CONDITIONS ON PROTECTIVE MASKS AND THE CANISTERS USED WITH THEM.
BECAUSE THE ADSORBENT MATERIAL IN THE CANISTER ADSORBS MOISTURE AS WELL
AS ADSORBING AND NEUTRALIZING TOXIC AGENTS, TROPIC TESTS ARE SPECIALLY
SIGNIFICANT.

STANDARD TESTS HAVE LED TO MANY MODIFICATIONS OF MATERIEL. SINCE
THESE TESTS ARE CONDUCTED AT ALL ENVIRONMENTAL SITES, RESULTS ARE APPLIC~
ABLE IN ALL ENVIRONMENTS. AN EXAMPLE OF AN ACTIONABLE RESULT OF TESTING
PERTAINS TO THE M3A3 SMOKE GENERATOR. |T WAS FOUND AT ONE SITE, AND CON-
FIRMED AT OTHERS, THAT THE PRESSURIZING VALVE WAS DEFECTIVE AND THE VALVE
HAS BEEN REDESIGNED.




3. CoRrPS OF ENGINEERS

A. ARMY MoOBILITY REsSEarRcCH CENTER

THE U.S. ARMY ENGINEER WATERWAYS EXPERIMENT STATION, OPERATING
UNDER PROJECT 8S70-05-001, TRAFFICABILITY AND MOBILITY RESEARCH, 1S
CONDUCTING STUDIES OF OFF-ROAD MOVEMENT OF MILITARY VEHICLES UNDER THE
TWO GENERAL SUBJECTS, TRAFFICABILITY AND VEHICLE MOBILITY RESEARCH.

TRAFFICABILITY STUDIES ARE DIRECTED TOWARD THE DEVELOPMENT OF INSTRU-
MENTS AND TECHNIQUES FOR DIRECT OR REMOTE MEASUREMENT OF THE ABILITY OF
THE VARIOUS MATERIALS OF THE EARTH'S SURFACE TO SUPPORT THE MOVEMENT OF
MILITARY VEHICLES UNDER ALL ENVIRONMENTAL CONDITIONS. TRAFFICABILITY
RESEARCH WAS EXPANDED DURING THE YEAR TO INCLUDE THE INVESTIGATION OF
ELECTROMAGNETIC MEANS OF ESTIMATING TRAFFICABILITY FROM THE AIR-. A NEwW
FACILITY WAS BUILT FOR TH!S PURPOSE AND A TEST PROGRAM UTILIZING THE
I NFRARED PORTION OF THE ELECTROMAGNET!C SPECTRUM WAS INITIATED.

MOBILITY RESEARCH 1S AIMED AT DEVELOPING FUNDAMENTAL KNOWLEDGE OF
THE RELATIONS BETWEEN THE DYNAMIC LOADING OF SO!L AND SNOW BY GROUND
VEHICLES AND THE BEHAVIOR OF THESE MATERIALS UNDER SUCH LOADING. THIS
KNOWLEDGE WiLL PROVIDE BASES FOR THE RATIONAL DESIGN OF COMBAT VEHICLES
WiTH MAXIMUM CROSS-COUNTRY CAPABILITY IN SPECIFIED ENVIRONMENTS WHILE
FULFILLING STIPULATED REQUIREMENTS IN ARMOR AND FIREPOWER.

MOBILITY RESEARCH DURING THE PAST YEAR DEALT PRIMARILY WITH THE MOTION
OF A PNEUMATIC TIRE THROUGH SAND AND THE DISTRIBUTION OF PRESSURES UNDER
PNEUMATIC TIRES AT THE SURFACE OF CONTACT WITH SOILS.

B. MILITARY EVALUATION OF GEOGRAPHIC AREAS

R aAND D Task 8S71-05-001-06, MiLITARY EVALUATION OF GEOGRAPHIC
AREAS, WHICH IS CONDUCTED AT THE U.S. ARMY ENGINEER WATERWAYS EXPERIMENT
STATION, HAS AS ITS PRINCIPAL OBJECTIVES A STUDY OF CORRELATIONS BETWEEN
ENVIRONMENTAL CHARACTERISTICS AND MILITARY PERFORMANCE, AND THE DEVELOP-
MENT OF SYSTEMS FOR DESCRIBING AND COMPARING AREAS IN RESPECT TO THOSE
ENVIRONMENT AL PROPERTIES AFFECTING MILITARY ACTIVITIES. THE MAJOR OBJEC~-
TIVE THEN IS TO DEVELOP METHODS OF CLASSIFYING AND COMPARING GEOGRAPHIC
AREAS IN TERMS OF THE EFFECT OF THE NATURAL AND MAN-MODIFIED ENVIRONMENT
UPON MILITARY ACTIVITIES. TO ACCOMPLISH THESE OBJECTIVES, WORK THUS FAR
HAS BEEN DIRECTED INTO THREE PRINCIPAL LINES OF APPROACH:

(1) A SURVEY OF VARIOUS SOURCES OF INFORMATION TO DETERMINE THE
STRESSES |MPOSED BY ENVIRONMENT BOTH IN WAR=TIME OPERATIONS AND IN PEACE-
TIME MANEUVERS AND TESTS. SOURCES INCLUDE WAR=-TIME OPERATIONAL RECORDS,
TEST REPORTS, MANEUVER REPORTS, AND LIAISON.

(2) DEVELOPMENT OF QUALITATIVE OBJECTIVE CLASSIFICATION SYSTEMS
FOR VARIOUS ENVIRONMENTAL FACTORS SUCH AS SOILS, SURFACE GEOMETRY, VEGE-
TATION, HYDROGRAPHY, AND CLIMATIC CHARACTERISTICS, SO THAT AREAS CAN BE



MAPPED IN CONSISTENT AND MEANINGFUL WAYS. THESE SYSTEMS WILL PROVIDE
RATIONAL BASES FOR APPLYING OPERATIONAL EXPERIENCES IN ONE AREA TO OTHER
LIKE AREAS.

(3) ANALYSIS AND COMPARISON WITH OTHER AREAS OF THE WORLD OF
THE ENVIRONMENTS OF TESTING SITES AT YuMA, FORT CHURCHILL AND FORT GREELY,
AND THE CANAL ZONE, TO DETERMINE HOW REPRESENTATIVE THEY ARE OF DESERT,
ARCTIC OR SUBARCTIC, AND TROPICAL AREAS, RESPECTIVELY.

THE DETERMINATION OF MILITARILY SIGNIFICANT ENVIRONMENTAL FACTORS
HAS INCLUDED AN EXTENSIVE STUDY OF WORLD WAR ]! AND KOREAN WAR OPERATIONAL
RECORDS OF TROOP UNITS, AND, TO A LESSER EXTENT, A STUDY OF MANEUVER
REPORTS, USER TEST REPORTS, AND OTHER MILITARY RECORDS. THE DEVELOPMENT
OF UNIVERSAL CLASSIFICATION SYSTEMS FOR DESCRIBING AND COMPARING AREAS
IS BEING ACCOMPLISHED THROUGH STUDIES OF THE TESTING SITES NAMED ABOVE.
FIELD STUDIES OF THE TERRAIN CHARACTERISTICS OF THESE TESTING SITES HAVE
BEEN MADE AND REPORTS PREPARED THEREON. CLIMATIC STUDIES OF THESE SITES
HAD ALREADY BEEN MADE BY THE QUARTERMASTER CORPS WH!CH IS COOPERATING
WiITH THE CORPS OF ENGI!NEERS IN CONDUCTING CLIMATIC ANALOG STUDIES COM-
PARING THESE TEST SITES WITH OTHER WORLD AREAS. TERRAIN ANALOG STUDIES
ARE BEING MADE BY VARIOUS CE ORGANIZATIONS AND BY UNIVERSITIES UNDER
CONTRACT. MAJOR PROGRESS IN THE DEVELOPMENT OF SUITABLE TERRAIN CLASS-
I{FICATION SYSTEMS HAS BEEN MADE |N RESPECT TO VEGETATION AND TERRAIN GEOMETRY.
STUDIES TO DEVELOP SUITABLE CLASSIFICATION SYSTEMS FOR HYDROLOGIC CHAR™
ACTERISTICS AND SURFACE ROUGHNESS ARE IN PROGRESS.

A STUDY IS PRESENTLY UNDER WAY TO SELECT AND MAKE GROUND MEASUREMENTS
ON DESERT TERRAIN TESTING COURSES FOR THE OVERLAND TRAIN AT YUMA, UNDER
A COOPERATIVE PROGRAM WiTH THE TRANSPORTATION CORPS. THIS STUDY wiLL
UTILIZE AND TEST THE TERRAIN CLASSIFICATION AND MAPPING TECHNIQUES
DEVELOPED UNDER THE OVER-ALL PROJECT. IT 1S EXPECTED THAT THE DETAILED
OBSERVATIONS BEING MADE ON THESE TEST COURSES WILL BE OF GREAT VALUE IN
ANALYZING CAUSE~EFFECT RELATIONSHIPS DURING THE TESTS ON THIS EXPERIMENTAL

VEHICLE.




c. CLIMATIC AND ATMOSPHERIC PHYSICS

THE U.S. ARMY CoLD REGIONS RESEARCH AND ENGINEERING LABORATORY,
OPERATING UNDER PROJECT 8566-02-001, CoLb ReGiONS RESEARCH, HAS A CONTRACT
WITH THE UNIVERSITY OF MICHIGAN TO STUDY VISIBILITY IN SNOW=DOMINATED
REGIONS. THE CONTRACTOR CONDUCTED FIELDWORK AT KEWEENAW FI1ELD STATION
(KFS) FOR ABOUT 6 WEEKS, MEASURING AND RECORDING LIGHT FLUCTUATIONS, AIR
TEMPERATURE, AND WINDSPEED PROFILES.

THE STuDY OF ATMOSPHERIC SHIMMER BY THE UNIVERSITY OF MICHIGAN CON=-
TINUED ALONG TwO LINES: (1) ANALYZING DATA FROM THE 1959-60 SEASON AT
KFS AND (2) INSTALLING AND TESTING EQUIPMENT TO BE USED DURING THE 1960 -
61 SEASON AT THE MICROMETEOROLOGICAL FIELD STATION AT WiLLow RUN AIRPORT,
MicHIGAN. CORRELATION BETWEEN SCINTILLATION PERCENT MODULATION, TEMPERA-
TURE DIFFERENCE, WINDSPEED, AND WIND DIRECTION RELATIVE TO THE OPTICAL
PATH WAS INVESTIGATED. THE DEPENDENCE OF SCINTILLATION INCREASED.
STABILITY WAS STUDIED.

SNOW BLOWING AND DRIFT~CONTROL HAVE BEEN ACTIVELY STUDIED DURING THE
REPORT PERIOD WITH EXPERIMENTAL SNOW FENCES AT KFS, THEORETICAL STUDIES
AT WILMETTE, AND BY WIND TUNNEL TESTS (UNDER CONTRACT) AT NEw YORK UNIVER-
SITY. LAST WINTER'S FIELD WORK ON SNOw FENCES AT KFS SHOWED THE VALUE OF
LIGHT-WEIGHT PORTABLE FENCES CAPABLE OF FAR MORE PRECISE CONTROL OF
ACCUMUL AT 1ON THAN CAN BE ACHIEVED BY PERMANENTLY INSTALLED FENCES. PrOB-
LEMS OF ADEQUATE STRENGTH AND STABILITY WITH EXTREME PORTABILITY WERE
SATISFACTORILY SOLVED FOR CONDITIONS AT HOUGHTON.

PROMISING RESULTS ARE COMING FROM THE WIND-TUNNEL TESTS ON DRIFTING
SNOW, USING 1:100 MoDELS OF THE DYE BUILDINGS AND OF STRUCTURES TO BE
BUILT BY THE NAVY AT BYrp StaTion {Fies. 2, 3, 4). CLOSE CORRELATION
BETWEEN MODEL AND PROTOTYPE SNOWDRIFT PATTERN WAS OBSERVED,; BASED ON A
SURVEY OF A DYE SITE MADE AFTER THE WINTER SEASON. MODEL TESTS WERE
OBSERVED BY REPRESENTATIVES OF THE CORPS OF ENGINEERS, AIR ForCE, Navy,
AND ARCHITECT-ENGINEERS (METCALF AND EDDY, AND LA PIERRE, LITCHFIELD
ASSOCI ATES), AND TIME-LAPSE MOVING PICTURES AS WELL AS MANY STILL PHOTO-
GRAPHS WERE TAKEN. THE STATISTICAL ANALYSIS OF SALTATION PHENOMENA WAS
COMPLETED.

WHITEOUT-DISPERSING TECHNIQUES AND MATERIALS WERE TESTED AT SITE ||
AND NEAR THULE AFB, GREENLAND, DURING THIS PERIOD (56). SuccessFuL
CLEARING OF AREAS OF SUPERCOOLED LOW CLOUDS WAS MADE ON SEVERAL OCCASIONS
AT S1TE |l usinG soLip COp, BUT THE WARM-TYPE FOGS OF THE THULE AREA
DEFIED MODIFICATION AT THIS TIME. THE CONTRACTOR, CORNELL UNIVERSITY
(AERONAUTICAL LABORATORY), EXPERIMENTED ALSO WITH HYGROSCOPIC SALT AND
WiTH CARBON BLACK PARTICLES, BUT THE SoL1D COp WAS BY FAR THE BEST
NUCLEATING AGENT (Fi1G. 5).

D. ReLATED PROGRAMS

THE U.S. ARMY ENGINEER RESEARCH AND DEVELOPMENT LABORATORIES,
OPERATING UNDER PROJECT 8S566-02-001, ReEGionAL PLANNING, CoLD REGIONS




FIGURE 2: A SECTION OF THE WIND TUNNEL AT NEw YORK UNIVERSITY. PHoTO-
GRAPH SHOWS THE ACCUMULATION PATTERN OF SIMULATED SNOW AROUND
SCALED MODELS OF ARCTIC BUILDINGS AND SNOW FENCES.

«




RESEARCH, HAS CONTINUED TO DEVELOP AND ESTABLISH CRITERIA AND TECHNICAL
GUIDANCE FOR SITE SELECTION, DESIGN, LAYOUT, CONSTRUCTION, AND MAIN-
TENANCE OF CAMPS AND BASES TO MINIMIZE THE EFFECTS OF ENVIRONMENT IN COLD
REGIONS, AND TO DEVELOP IMPROVED CRITERIA FOR DESIGN OF MATERIEL AND

EQUI PMENT .

CorRPS OF ENGINEERS EQU!PMENT AND MATERIALS ARE CONTINUING TO BE
TESTED BOTH IN THE LABORATORY ENVIRONMENTAL FACILITIES AT USAERDL anD 1IN
THE FIELD. YUMA TEST STATION IS USED FOR TESTING UNDER DESERT CONDITIONS;
THE PanaMA CANAL ZONE 1S USED FOR TROPICAL FACTORS; FORT CHURCHILL,
ALASKA, AND GREENLAND ARE USED FOR SUBARCTIC AND ARCTIC ENVIRONMENT.

THE REALITY oF "CaMp CENTURY" AS CONSTRUCTED REQUIRED FURTHER LOGIS-
TICS STUDIES TO BE MADE. AS A RESULT OF THIS STUDY A NEW AND RADICAL
CONCEPT IN LOGISTICS WAS ENVISAGED FOR THE DEVELOPMENT OF UNDER-SNOW
BUILDINGS. THIS CONCEPT OF FORMING BUILDINGS ON SITE FROM DRUMS OF
POLYURETHANE FOAM-PLASTIC MATERIALS IS EXPECTED TO RESULT IN IMMENSE
LoGISTIC SAVINGS (7).

FIGURE 3: ACCUMULATION PATTERN AROUND A MODEL OF A COMPOSITE
DYe-SiTE BUILDING. THIS TEST WAS CONDUCTED IN A
SYNTHETIC ENVIRONMENT IN WHICH A PARTICULARLY
HEAVY RATE OF "SNOWFALL" WAS INDUCED.




Prevaij
W/hdng

Scale Model
of

C—ompos/te

FIGURE 4:

24

COMPARATIVE ACCUMULATION PATTERNS. UPPER DRAWING SHOWS A 10- '
MONTH ACCUMULAT!ION OF NATURAL SNOW AROUND A DYE~SITE BUILDING.
LOWER DRAWING SHOWS A SIMILAR PATTERN OF SIMULATED SNOW AROUND
A MODEL STRUCTURE IN A WiND TUNNEL.
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4. Mepicar Corps

DURING THE YEAR THE MEDICAL CORPS CARRIED ON PHYSIOLOGICAL RESEARCH
ON EFFECTS OF LOW TEMPERATURES. HOWEVER, NO APPLIED ENVIRONMENTAL
RESEARCH, AS DEFINED FOR THE PURPOSE OF THIS REPORT, WAS CONDUCTED.
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5. ORDNANCE CORPS

A. CLimaTiC Filewp TesTs

A LIMITED AMOUNT OF DATA 1S OBTAINED THROUGH OBSERVATION OF USER
TesTs MADE BY CONARC AND FROM REPORTS RECEIVED FROM COMBAT AREAS. IN
THE NORTH ZONE ARCTIC TESTS, PARTICULAR ATTENTION IS PAID TO MOBILITY
IN SOFT, DEEP SNOW, AND COLD STARTING AND WARM-UP OF VEHICLES. |N DESERT
TESTS, ITEMS ARE TESTED FOR RESISTANCE TO DUST AND SAND, FOR ABILITY OF
ENGINES TO OPERATE FREE OF VAPOR LOCK AND TO COOL PROPERLY, AND FOR MOBILITY
IN THE SAND DUNES. TEST AGENCIES USED DURING THIS REPORTING PERIOD WERE
AS FOLLOWS:

(1) U.S. ArRMY ORDNANCE CLIMATIC TEST DETACHMENT, FORT CHURCHILL,
MANITOBA, CANADA. ARMAMENT AND AMMUNITION ITEMS COMPRISED 18 PROGRAMS,
AND AUTOMOT | VE MATERIEL COMPRiISED 15 PROGRAMS.

(2) U.S. ARMY ORDNANCE TEST ACTIVITY, YuMa TEST STATION, YuMa,
ARIZONA. ARMAMINT AND AMMUNITION ITEMS COMPRISED 13 PROGRAMS, AND AUTO-
MOTIVE MATERIEL COMPRISED 18 PROGRAMS.

(3) U.S. ARMY ARcTiC TEST BoARD, FORT GREELY, ALASKA. YUMA-TO-
ALASKA 1960-61 WINTER OVERLAND CONVOY OPERATION ( AND RETURN) WAS SUCCESS-
FULLY ACCOMPLISHED.

B. INDEX OF ENVIRONMENTAL FACTORS

ABERDEEN PROVING GROUND (ORDBG-DP-DF) CONTINUED WORK ON THE
B1BL1OGRAPHICAL INDEX KNOWN AS THE "ORDNANCE TECHNICAL INDEX OF ENVIRON-
MENTAL FACTORS," UNDER CONTRACT No. DA-23-O72-509-ORD-H WITH THE SOUTHWEST
RESEARCH INSTITUTE (ENVIRONMENTAL RESEARCH SECTION) . SUPPLEMENTS TO
PART 11, "HoT;" ParT 111, "TRoPicaL;" aND PART 1V, "HieH ALTITUDE" WERE
PUBL | SHED.

¢. ENVIRONMENTAL CHAMBERS

ENVIRONMENTAL CHAMBERS WERE ACQUIRED FOR USE AT ABERDEEN PROVING
GROUND, COMPRISING SOLAR RADIATION, SAND AND DUST, SALT SPRAY, AND EXTREME
TEMPERATURE (Two EACH). THESE CHAMBERS ARE 10' DEEP BY 12' WIDE BY 10!
HIGH, EXCEPT FOR THE SAND AND BUST WHICH IS 4t x 8' x 5'; ALL ARE TRANS-
PORTABLE AND WILL SUBJECT EXPLOSIVE OR INERT MATERIEL TO TESTS IN ACCORD-
ANCE WITH MIL-E-5272C. PLANNING ACTION FOR RELOCATING ARCTIC TESTING
FROM FORT CHURCHILL TO ALASKA IS CURRENTLY IN PROGRESS. USE OF THE NEW
ARCTIC TEST SITE IN ALASKA IS PLANNED FOR THE 1961-62 TEST SEASON. SIZE
OF TEST PROGRAM WILL BE DEPENDENT UPON PROGRESS AND COMPLETION OF REQUIRED
TEST FACILITIES, AS WELL AS AVAILABILITY OF REQUIRED POST SUPPORT SERVICES
WITHIN THE ALASKAN ARMY COMMAND.

D. ENVIRONMENTAL RESEARCH

THE FORMER OOR ENVIRONMENTAL RESEARCH OFFICE, AS PROJECT MANAGER,
CONTINUED AS AN ORDNANCE CORPS ACTIVITY RESPONSIBLE To OCO (ORDTB) suT
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ADMINISTRATIVELY ATTACHED FOR THE REMAINDER OF FY 61 TO THE NEWLY
DES|GNATED ARMY RESEARCH OFFiCE (DURHAM). MAJOR INVESTIGATIONS BESIDES
IN-HOUSE ACTIVITIES ARE INCLUDED IN PRIMARY CONTRACTS WITH THE SOUTHWEST
ReseARCH INSTITUTE (ENVIRONMENTAL RESEARCH SECTION) AND THE STANFORD
ReSEARCH INSTITUTE (PHysics DEPARTMENT) . FUNDING SUPPORT WAS PROVIDED
FOR A CONTRACT WITH CORNELL AERONAUTICAL LABORATORY THROUGH THE U.S. ARMY
CoLD REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS.
ACTIVITIES DURING THE PAST YEAR HAVE INCLUDED THE FOLLOWING!:

(1) DETERMINATION OF THE ENVIRONMENTAL FACTORS (FOR ORDNANCE
CORPS MATERIEL) EXISTING IN A WET TROPICAL ENVIRONMENT. THIS HAS INCLUDED
LIAISON WITH SCIENTIFIC OBSERVERS ON TREOG FIELD EXPEDITIONS IN PANAMA
DURING 1960 AND 1961. PROGRESS REPORTS ARE BEING PREPARED.

(2) EXPERIMENTATION TO PROVIDE DATA FOR FORMULATING A STAND-
ARDIZED SAND TEST PROCEDURE. THIS INCLUDES COORDINATION OF ORDNANCE EFFORTS
THROUGH THE WHITE SANDS MISSILE RANGE, FRANKFORD ARSENAL, ABERDEEN PROVING
GROUND, PICATINNY ARSENAL, AND THE TANK-AuTOMOTIVE COMMAND, UNDER A DOD
ASS|GNMENT.

(3) INVESTIGATIONS RELATING TO SYNERGISTIC EFFECTS IN COMBINED
ENVIRONMENTS TESTING (3).

(4) APPLICATION OF FINDINGS OF THE CORPS OF ENGINEERS "WHITE-
oUT" INVESTIGATION TO DEVELOP PROJECTILE DEVICES AND TECHNIQUES FOR
DISPERSION.
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6. QUARTERMASTER CORPS

A. APFLICATIONS OF ENVIRONMENTAL RESEARCH

RECENT CHANGES IN THE POLITICAL STATUS AND NAMES OF LARGE POR-
TIONS OF AFRICA AND OTHER PARTS OF THE WORLD NECESSITATED A REVISION OF
THE GEOGRAPHIC SECTION, PART 6, oF TA 21 (Peace), CLOTHING AND EQUIPMENT,
AND THE COMPANION DOCUMENT, TA 21 (MoBIL1ZATION). THE COMPLETE TEXT AND
TABLES OF TA 21 (PEACE) ARE CURRENTLY UNDER REVISION BY THE ARMY CLOTHING
AND TEXTILE MaTeERtEL CENTER, PHILADELPHIA.

VWORK HAS CONTINUED TOWARD REFINING THE MOUNTAIN CLASSIFICATION SYSTEM
USED IN THESE DOCUMENTS, WITH A VIEW TOWARD (A) REDUCING THE AMOUNT OF
TIME REQUIRED BY PLANNING AND SUPPLY PERSONNEL IN DETERMINING CLOTHING AND
PERSONNEL EQUIPMENT REQUIREMENTS FOR THESE AREAS, (B) ELIMINATING THE
TRANSPORTATION AND STORAGE OF SPECIALIZED EQUIPMENT IN LOCATIONS WHERE IT
1S NOT NEEDED, AND (C) ASSURING THAT ITEMS ARE AVAILABLE WHERE AND WHEN
REQUIRED IN ORDER TO EFFECT GREATER ECONOMY IN THE SUPPLY SYSTEM.

WORK CONTINUED ON ONE OF A SERIES OF REPORTS DESIGNED TO COORDINATE
RESULTS OF RESEARCH IN VARIOUS FIELDS AND APPLY THE FINDINGS TO A PARTIC~-
ULAR REGION. THE CURRENT REPORT USES THE ENTIRE AFRICAN CONTINENT AS THE
REGION OF APPLICATION FOR NEW FINDINGS. AS IN MOST OF SOUTHWEST ASIA,
MUCH OF AFRICA ( ABOUT ONE-THIRD) IS SEASONALLY HOT DESERT, AND MOST OF
THE MILITARY PROBLEMS ARE THOSE COMMON TO OTHER DESERT AREAS. THERE ARE
ALSO LARGE AREAS OF TROPICAL FOREST, AND PROBLEMS OF TRANSPORTATION AND
COMMUNICATION ARE PARAMOUNT. THE REPORT INCLUDES MAPS SHOWING REG!ONAL
REQUIREMENTS WITHIN AFRICA FOR QMC ITEMS SUCH AS CLOTHING AND FIELD
SLEEPING GEAR (FiG. 6). OTHER MAPS SHOW APPLICATIONS OF INFORMATION
PROVIDED BY A COMPLETED CONTRACT ON THE DISTRIBUTION OF INSECTS AND THEIR
RESISTANCE TO THE STANDARD MILITARY INSECTICIDES.

A DRAFT COPY OF RECOMMENDED REVISIONS To AR 7J05-15, ENTITLED
POLICIES AND I|MPLEMENTATION PROCEDURES FOR ENVIRONMENTAL DESIGN CRITERIA
AND TESTING, WAS PREPARED WITH THE COOPERATION OF REPRESENTATIVES FROM
EACH TECHNICAL SeERvice, USCONARC, AND MEMBERS OF THE ARMY COMMITTEE ON
ENVIRONMENT, PANEL ON ENVIRONMENTAL RESEARCH.

HiGHLIGHTS OF THE SUGGESTED REVISION INCLUDE LIMITATION OF THE AR TO
ENVIRONMENTAL POLICIES AND THEIR IMPLEMENTATION AND THE RECOMMENDATION
THAT SPECIFIC CRITERIA, OPERATIONAL AREAS, AND OTHER BACKGROUND DATA BE
PUBL ISHED AS A SERIES OF DOCUMENTS SUPPLEMENTAL TO THE AR. FIVE SUPPLE-
MENT AL DOCUMENTS HAVE BEEN PROPOSED COVERING: (1) MILITARY GEOGRAPHIC
AREAS, CONSISTING OF DESCRIPTIONS AND DESIGN CRITERIA FOR GLOBAL OPERA-
TIONAL AREAS; (2) ATMOSPHERIC AREAS, CONSISTING OF DESCRIPTIONS AND DESIGN
CRITERIA FOR OPERATION WiTHIN THE VERTICAL LAYERS FROM THE TROPOSPHERE
TO THE EXOSPHERE AT THE THRESHOLD OF SPACE; (3) INDUCED ENVIRONMENTS,
CONSISTING OF PARAMETERS OF MAN- OR EQUIPMENT-MADE STRESSES THAT VARY
WITH FUNCTION, TYPE OF EQUIPMENT, LOCATION, AND TIME; (4) TeEST METHODS
AND PROCEDURES, CONSISTING OF THE PHILOSOPHY OF TESTING AND ACTUAL TESTS
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AND TEST METHODS; AND (5) FIELD PERFORMANCE OF EQUIPMENT, CONSISTING OF
DOCUMENTATION OF THE PERFORMANCE CAPABILITIES OF CRITICAL ITEMS OF EQUIP-
MENT AND MATERIEL UNDER ANY CONDITION OF GLOBAL ENVIRONMENT.

A QUALITATIVE MATERIEL DEVELOPMENT OBJECTIVE (QMDO) APPLICABLE TO
THE ENVIRONMENTAL RESEARCH PROGRAMS OF ALL THE TECHNICAL SERVICES AND
COVERING THE NEED FOR MORE EXTENSIVE AND MORE RELIABLE ENVIRONMENTAL DATA
IN DEVELOPING AND EVALUATING FUTURE EQUIPMENT WAS SUBMITTED To CG,
USCONARC, FOR INCLUSION IN THE CoMBAT DevVELOPMENT OBJECTIVES GUIDE, BY
THE PRESIDENT OF THE QUARTERMASTER BoARD.

A FiNAL DRAFT OF THE PROPOSED MILITARY STANDARD: ENVIRONMENTAL
TERMINOLOGY FOR DESIGN, DEVELOPMENT AND TESTING, ProJECT No. MISC-0014,
WAS CIRCULATED AMONG BUREAUS, DIVISIONS, AND TECHNICAL SERVICES oF DOD
FOR FINAL COORDINATION. PREPARING ACTIVITY IS BUREAU OF WeaPONS D/N;
cusTopIAN FOR D/A S THE QUARTERMASTER CORPS.

B. ARCTIC ENVIRONMENTS

STUDIES OF THE NATURAL ENVIRONMENT IN THE ARCTIC AND ADJACENT
SUBARCTIC AREAS CONTINUED FOR THE PURPOSE OF BETTER DEFINING THE SEASONAL
AND AREAL REQUIREMENTS FOR VARIOUS QUARTERMASTER ITEMS. OSTUDIES WERE
ALSO UNDERTAKEN AT THE REQUEST OF OTHER DEFENSE AGENCIES, IN ACCORDANCE
Wi1TH QUARTERMASTER CORPS' ASSIGNED COGNIZANCE FOR SUCH RESEARCH.

FOLLOWING PUBLICATION OF A REPORT ON THE ENVIRONMENT OF SOUTHEAST
GREENLAND (10), THE SECOND STUDY IN THE GREENLAND SERIES WAS COMPLETED.
THIS REPORT, WHICH IS BEING PREPARED FOR PUBLICATION, SUMMARIZES THE
ENVIRONMENT OF THE Ice CAP. |IT 1S BASED ON PUBLISHED DATA FROM A WIDE
VARIETY OF SOURCES IN SEVERAL LANGUAGES, AS WELL AS ON FIELD OBSERVATIONS
BY A QUARTERMASTER OBSERVER WHO PARTICIPATED IN THE TRANSPORTATION CORPS
EXERCISE "LEAD DOG 60," FRoOM TuTo To LAKE CENTRUM IN NORTHEAST GREENLAND.

A SERIES OF MAPS DEPICTING VARIOUS ASPECTS OF ARCTIC ENVERONMENT WAS
PREPARED AND PUBLISHED IN ATLAS FORM AT THE REQUEST OF THE TERRESTR!AL
SclreENCES LABORATORY, US AIR ForRCE CAMBRIDGE RESEARCH LABORATORIES (FiG. T).
THESE MAPS WERE DESIGNED ESPECIALLY FOR USE IN ASSESSING THE FEASIBILITY
OF USING UNPREPARED LANDING SITES FOR WHEELED AIRCRAFT iN NORTHERN AREAS.

AN ADDITIONAL AREA OF COOPERATION BETWEEN THE ARMY AND AIR FORCE wAS
IN THE CONDUCT OF EXPEDITIONS TO OBTAIN SCIENTIFIC DATA FROM REMOTE
STAT1ONS iN ALASKA AND CANADA. ENLISTED S1GNAL CORPS PERSONNEL PARTICI -
PATED IN AIR FORCE EXPEDITIONS TO LAKE PETERS IN NORTHERN ALASKA AND
WARD HUNT |SLAND ON THE ELLESMERE |CE SHELF, TO OBTAIN CLIMATIC DATA FOR
THE QUARTERMASTER CORPS.

A STUDY OF THE GEOGRAPHICAL ASPECTS OF MUSKEG AS RELATED TO MOVEMENT
OF MILITARY UNITS AND SUPPLIES WAS COMPLETED AT THE REQUEST OF THE
TransPorRTATION CORPS. THE STUDY INCLUDED: A BIBLIOGRAPHIC SURVEY OF
SCIENTIFIC AND TECHNICAL PUBLICATIONS DEALING WITH THE CLASSIFICATION
AND DISTRIBUTION OF MUSKEG IN NORTH AMERICA AND EQUIVALENT TERRAIN TYPES
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IN EURASIA; A PARTIAL TRANSLATION OF A BASIC RUSS!AN WORK ON "PEAT~FORMING
AREAS" (MUSKEG); EVALUATION OF VARIOUS SYSTEMS FOR CLASSIFYING MUSKEGS;
PREPARATION OF A MAP OF REGIONS WHERE MUSKEG MIGHT CONSTITUTE A MILITARY
PROBLEM; A REVIEW OF THE STATUS OF PHOTOINTERPRETATION AS APPLIED TO
PROBLEMS OF TRAFFICABILITY IN MUSKEG; AND RECOMMENDATIONS FOR FUTURE LINES
OF RESEARCH ON THE PROBLEM.

c. CLIMATIC ANALOG STUDIES

THE COMPARISON OF THE CLIMATE OF THE ARMY'S MAJOR TESTING SITES
WITH THAT OF OTHER PARTS OF THE WORLD CONTINUED. DURING THE YEAR THE
QUARTERMASTER CORPS PUBLISHED THE FINAL TWO CLIMATIC ANALOG STUDIES IN
THE TROPICAL SERIES, COMPARING TROPICAL CLIMATIC CONDITIONS IN THE FAR
EasT (1) AND IN THE PaciFic IsLanps (5) wiTH THOSE iN THE Panama CANAL
ZONE.

AT THE REQUEST OF THE QUARTERMASTER, US ARMY PACIFIC, TWO ADDITiONAL
STUDIES WERE PUBLISHED COMPARING THE ENVIRONMENT OF THE REPUBLIC OF
Panama (27) AND SOUTHEAST Asia (6) WITH THE ENVIRONMENT OF THE |SLAND
oF Hawall.

CLIMATIC ANALOG STUDIES WERE COMPLETED FOR DESERTS IN SOUTH AMERICA
(35), SouTh AFrRica (26), AND AUSTRALIA (2), EXTENDING THE COMPARISON OF
YUMA CLIMATE TO DESERTS IN THE SOUTHERN HEMISPHERE. PUBLICATION OF
THESE STUDIES WILL COMPLETE THE CLIMATIC ANALOG PROGRAM.

D. CLIMATIC FREQUENCY STUDIES

McGiLL UNIVERSITY COMPLETED A CONTRACT TO ANALYZE AND PUBLISH
TEMPERATURE AND WIND FREQUENCY DATA. PUBLICATION OF THE DATA WAS COMPLETED
WITH THE 4TH voLUME For EurasiA (15) AND TWO VOLUMES FOR NORTH AMERICA
AND GREENLAND (16). FREQUENCY DATA FOR 137 NORTH AMERICAN AND 203 EURASIAN
STATIONS ARE GIVEN IN THE SIX VOLUMES OF TABLES. EACH TABLE INCLUDES
FREQUENCIES OF TEMPERATURE AND WINDSPEED BY H-DEGREE TEMPERATURE CLASSES
AND BEAUFORT WINDSPEED CLASSES.

ATLASES OF SURFACE TEMPERATURE FREQUENCIES FOR NORTH AMERICA AND
GREENLAND AND FOR EURAS!A WERE ALSO PUBLISHED (17, 18). FOR EACH MONTH,
MAPS WERE PREPARED TO SHOW PERCENTAGE OF TiME THAT THE RECORDED TEMPERA-
TURES ARE BELOW -50°, -40°, -25°, 0°, 15°, 32°, 50°, 70°, 85°, Anp 100°F
(Fig. 8). |SOPLETHS ARE DRAWN FOR EACH 10~PERCENT INTERVAL OF OCCUR-
RENCE. THE FINAL VOLUME, "INDEX AND ANALYSIS OF SURFACE TEMPERATURE AND
WIND FrReQUENCY DATA," CONTAINS A LIST OF STATIONS AND SUPPLEMENTARY INFOR-
MATION ON THE DATA USED IN PREPARING THE FREQUENCY ATLASES. WINDSPEED
FREQUENCY MAPS FOR NORTH AMERICA AND EURASIA FOR EACH MONTH WERE DRAFTED
IN FINAL FORM.

TRIVARIATE SUMMARIES OF TEMPERATURE, DEWPOINT, AND WINDSPEED FOR 197

STATIONS IN LOW LATITUDES WERE TABULATED BY THE AIR WEATHER SERVICE,
U.S5.A.F. PREPARATION OF ADDITIONAL TABULATIONS IS IN PROGRESS.
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THE RESULTS OF PREVIOUSLY REPORTED STUDIES OF METHODS OF PREDICTING
FREQUENCY DISTRIBUTIONS OF TEMPERATURE AND WINDCHILL WERE PuBLisHED (40).
THE METHOD CF DETERMINING THE FREQUENCY OF DAILY MINIMUM TEMPERATURES FROM
KNOWN VALUES OF ABSOLUTE MINIMUM, MEAN DAILY MINIMUM, AND ABSOLUTE MAXIMUM
TEMPERATURES WAS FURTHER TESTED AND WAS FOUND TO BE ACCURATE TO WITHIN
5 F DEGREES AT ALL PERCENTILE LEVELS EXCEPT THOSE INCLUDED IN THE 3 OR 4
WARMEST DAYS OF EACH MONTH. A SIMILAR METHOD USING THE ABSOLUTE MAXIMUM,
MEAN DAILY MAXIMUM, AND ABSOLUTE MINIMUM HAS BEEN DEVELOPED FOR PREDICTING
THE STATISTICAL DISTRIBUTION OF DAILY MAXIMA. THIS METHOD 1S UNDERGOING
TEST AND WiLL PROBABLY PROVE AS ACCURATE AS THE ONE FOR PREDICTING FRE-
QUENCY DISTRIBUTIONS OF DAILY MINIMA.

E. Foob GEOGRAPHY

A CONTRACT WITH THE AMERICAN GEOGRAPHICAL SOCIETY TO PREPARE AN
ANALYSIS OF THE FOOD RESOURCES OF SOUTHERN ASI1A AND NORTHERN AFRICA WAS
VIRTUALLY COMPLETED DURING THE YEAR. ADVANCE COPIES OF THE FINAL REPORT,
ENTITLED Foop: REsSoOURCES, HABITS, AND DEFICIENCIES; PART |, THE FAR EAST;
ParT ||, THE NEAR EAST AND EGYPT, WERE RECEIVED, REVIEWED, AND CLEARED
FOR PUBLICATION. THE REPORT CONSISTS OF SEPARATE ANALYSES OF THE FOOD
RESOURCES OF CoMMuNIST CHiINA, TAIwAN, VIETNAM, CaMBODI A, LAOS, THAILAND,
MaLaYa, BurmaA, INDiA, CEYLON, PAKISTAN, AFGHANISTAN, |RAN, |RAQ, SauDI
ArRABI A, SYRIA, LEBANON, |SRAEL, TURKEY, AND EGYPT. FOR EACH COUNTRY,
UP-TO=~DATE INFORMATION HAS BEEN DEVELOPED ON: THE KINDS, AMOUNTS, AND
SUFFICIENCY OF FoOD ( ANIMAL AND VEGETABLE) PRODUCED IN AN AVERAGE YEAR;
DIET TYPES BY CLASS AND REGIONAL DIFFERENCES; THE FOOD IMPORTS AND EXPORTS
IN AN AVERAGE YEAR; THE VULNERABILITY OF THE DIETARY STRUCTURE TO ENVI-
RONMENTAL HAZARDS AND HUMAN CATASTROPHES SUCH AS EPIDEMICS OR WAR;
METHODS OF FOOD PROCESSING, STORAGE, AND PACKING; AND HEALTH AND/OR
PHYSICAL DISABILITIES THAT MAY RESULT FROM DIETARY INADEQUACIES AND
PRACTICES. PUBLISHED COPIES OF THE FiNAL REPORT WILL BE AVAILABLE FOR
DISTRIBUTION BY 30 DecemBer 1961.

THE INFORMATION PROVIDED CAN BE USED IN PLANNING FOR THE FEEDING OF
BOTH MILITARY PERSONNEL AND CIVILIANS [N TIME OF WAR AND IN DISTRIBUTING
FOOD SURPLUSES ABROAD IN TIMES OF ENVIRONMENTAL DISASTER SUCH AS EPIDEMICS
AND FLOODS.

F. HUMAN ENVIRONMENTS

A CONTRACT WAS COMPLETED BY THE NATIONAL ACADEMY OF SCIENCES~-
NATIONAL RESEARCH COUNCIL, REVIEWING EXISTING KNOWLEDGE ON NATURAL Ahu
HUMAN CONDITIONS THAT MIGHT AFFECT AMERICANS IN CENTRAL AFRICA, AND
POINTING OUT PRESENT SCIENTIFIC GAPS REQUIRING FURTHER INVESTIGATION.
A DOZEN TECHNICAL ARTICLES OR BOOKS WERE PUBLISHED OR ARE IN PRESS,
GIVING NEW AND FRESH UNDERSTANDING OF SUCH ASPECTS OF CENTRAL AFRICA AS
IND1GENOUS MARKETS, WAYS OF COMMUNICATING NEWS OR IDEAS, DISTRIBUTION OF
FooD CrRoPs (22), SEASONAL PROBLEMS IN TRANSPORTATION, CITY FOOD PROB-
LEMS, LAND TENURE SYSTEMS, PSYCHOLOGICAL PRESSURES AFFECTING AFRICAN
ATTITUDES TODAY (9), LABOR PROBLEMS, AND RELAT IONSHIPS TO ENVIRONMENTAL
CONDITIONS.
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A FINAL REPORT WAS PUBLISHED IN TWO PARTS, THE FIRST SUMMARIZING THE
FINDINGS AND RECOMMENDATIONS OF THE SENIOR SCIENTISTS REPRESENTING
DIVERSE FIELDS OF KNOWLEDGE, AND THE SECOND POINTING OUT IMPLICATIONS
FOR AMERICANS WHO MIGHT HAVE CONTACTS WITH AFRICAN PEOPLE (23). .

VALUABLE BY-PRODUCTS OF THE CONTRACT, AVAILABLE FOR REFERENCE AT
THE QM R&E CENTER, NATICK, MASS., INCLUDE EXTENSIVE CARD FILES COVERING .
ALL ASPECTS OF TEN REPRESENTATIVE TRIBES OF CENTRAL AFRICA, AND 2,000
SUMMARY SHEETS UPON WHICH A LEADING ETHNOLOGIST HAS COLLATED THE BASIC
FACTS ABOUT THE 600-0DD TRIBES THROUGHOUT AFRICA.

AN ANALYTICAL SURVEY OF AFRICAN BURDEN-CARRYING SYSTEMS AND DEVICES
WAS COMPLETED UNDER CONTRACT WITH THE HUMAN RELATiIONS AREA FILES, INC.
DATA FROM THIS SURVEY WILL DETERMINE AND CONTRAST EFF|CIENCY CHARACTER-
ISTICS OF BURDEN-CARRYING SYSTEMS AND APPRAISE THE LOGISTICS POTENTIAL.

THE FINAL REPORT, A SurRvEY OF HUMAN BURDEN-CARRYING IN SUB-SAHARAN
AFRICA, PRESENTS THE FIRST SYNTHETIC SURVEY OF BURDEN-CARRYING IN AFRICA,
COVERING 17] REPRESENTATIVE TRIBES AND DELIMITING POSITIONS AND AVERAGE
LOADS FOR THESE GROUPS. THE REPORT IS DIVIDED INTO FOUR MAJOR GROUPS.
THE FIRST SECTION DESCRIBES, BY MEANS OF MAPS, THE GEOGRAPHICAL DISTRI~
BUTION OF 17 DISTINCTIVE TYPES OF HUMAN BURDEN-CARRYING IN SuB~SAHARAN
AFRICA; THE SECOND SECTION DESCRIBES THE PHYSICAL ASPECTS OF BURDEN-
CARRYING IN AFRICA (TECHNIQUES, SKILLS, CAPABILITIES, LIMITATIONS, ETC.);
THE THIRD SECTION ANALYZES THE ECONOMIC AND ECOLOGICAL CONTEXT OF BURDEN-
CARRYING AS IT OCCURS IN EACH OF 12 TRIBES SCATTERED THROUGHOUT TROPICAL
AFRICA; THE FOURTH SECTION DISCUSSES ORGANIZED PORTERAGE WHICH WAS NOT
INDIGENOUS IN AFRICA BUT WAS LARGELY A PRODUCT OF ARAB AND EUROPEAN ,

CONTACTS.

G. MACHINE STORAGE OF CLIMATIC AND GeEoGRAPHIC DATA

A SYSTEM HAS BEEN DEVISED FOR MACHINE STORAGE (BY DEGREE
QUADRANGLE OF WORLD LAND AREA) OF MILITARILY SIGNIFICANT CLIMATIC AND
GEOGRAPHIC DATA. WHEN CODING OF SUCH DATA IS COMPLETED THE SYSTEM WILL
PERMIT RAPID EXTRACTION AND UTILIZATION OF REQUIRED INFORMATION. CODING
OF AVAILABLE DATA FOR GREENLAND, CENTRAL EUROPE, AND CENTRAL AFRICA WAS
COMPLETED AND EAM CARDS ARE BEING PREPARED FOR THE UNITED STATES AND PARTS
oF NORTH AFRICA. THIS WORK IS BEING CONDUCTED BOTH IN-HOUSE AND BY

CONTRACT.

AssisTANCE BY US ArRMY RESERVE R&D UNITS HAS CONTINUED. NINETY-TWO
RESERVISTS HAVE COMPLETED AN INDOCTRINATION COURSE AT THE QM R&E CENTER,
NATICK, MAss.; 11 UNITS AND 55 INDIVIDUAL RESERVISTS ARE ACTIVELY PARTI =
CIPATING IN THE PROGRAM BY PLOTTING AND ANALYZING MAPS AND CODING THE

DATA.

A MACHINE METHOD FOR CONVERTING MEAN MONTHLY WINDSPEED AND TEMPERA-
TURE INTO PERCENTILE FREQQENC!ES OF WINDCHILL HAS BEEN COMPLETED; THIS
METHOD WILL UTILIZE DATA ALREADY IN THE SYSTEM AND WILL PRODUCE WINDCHILL~
FREQUENCY CARDS FOR THE STORAGE DECK WITHOUT HAND TABULATION OR PUNCHING (MO)-
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He MESOCLIMATIC RESEARCH

A STUDY OF TEMPERATURE DIFFERENCES IN THE VICINITY OF FORT
GREELY, ALASKA, WAS INITIATED. THE MEASUREMENTS WERE TAKEN BY THE SIGNAL
CorPS IN 1956-57 AT A NETWORK OF 25 STATIONS REPRESENTING THE MAJOR
TERRAIN TYPES IN THE AREA. SIGNIFICANT DIFFERENCES BETWEEN TEMPERATURE
REGIMES OF PROTECTED AND EXPOSED SITES HAVE BEEN FOUND.

MEASUREMENTS BY VOLUNTEER OBSERVERS, USING EQUIPMENT PROVIDED BY
THE QUARTERMASTER CORPS UNDER NO-COST LOAN AGREEMENTS, WERE MADE AT
SEVERAL STATIONS IN THE VICINITY OF THE QUARTERMASTER RESEARCH & ENGIN-
EERING CENTER IN MASSACHUSETTS. AS THESE OBSERVATIONS REFLECT THE INFLU-
ENCE OF LOCAL TERRAIN ON THE CLIMATE AS OBSERVED UNDER STANDARD CONDI -
TIONS, THEY WILL ENABLE QUARTERMASTER CLIMATOLOGISTS TO ANSWER INQUIRIES
CONCERNING LOCAL VARIATIONS IN THE CLIMATE OF THE AREA.

THE INSTITUTE OF ARCT!C AND ALPINE RESEARCH, UNIVERSITY OF COLORADO,
CONCLUDED OBSERVAT!IONS UNDER A NO-COST AGREEMENT WITH THE QUARTERMASTER
CorPs. OVER A 10-YEAR PERIOD, THIS AND PRECEDING CONTRACTS HAVE YIELDED
CONTINUOUS DATA FROM A SERIES OF STATIONS AT VARIOUS ELEVATIONS IN THE
FRONT RANGE OF THE ROCKY MOUNTAINS. SCIENTISTS AT THE INSTITUTE HAVE
APPLIED THE DATA IN STUDIES OF THE INTERRELATIONSHIPS BETWEEN CLIMATIC
ELEMENTS, ALTITUDE, FALLOUT, INSECT LIFE, AND VEGETATION (14). SUMMAR -
1ZATION AND APPLICATION OF THE DATA ARE BEING CONTINUED.

1. MICROCLIMATIC RESEARCH

REDUCTION AND ANALYSIS OF MICROMETEOROLOG!CAL MEASUREMENTS TAKEN
BY THE QMC As PART OF THE USNC-IGY GLacioLoGYy PROGRAM AT LITTLE AMERICA V
(1957) anD AT THE SouTh PoLe (1958) ARE BEING ACCOMPLISHED AT THE QMR&E
CENTER THROUGH A NATIONAL SCIENCE FOUNDATION GRANT ADMINISTERED BY THE
OH10 STATE UNIVERSITY RESEARCH FOUNDATION. REDUCTION OF THE DATA ONTO
EAM CARDS WAS COMPLETED DURING THE PAST YEAR (Fi1G. 9). THE DATA ANALYSIS
PROGRAM, DIRECTED TOWARD DETERMINING THE ENERGY EXCHANGES BETWEEN THE
SNOW AND THE ATMOSPHERE, IS CONTINUING. |T HAS BEEN FOUND THAT TEMFERA-
TURES AT THE 2-METER HEIGHT AT THE SOUTH PoLE RANGED FROM 5.5°F 7o
-102.8°F. THE MINIMUM SURFACE TEMPERATURE WAS -103°F. THE LARGEST
INVERSION FROM THE SURFACE TO 8 METERS WAS 26°F. WINDSPEEDS WERE CON-
SISTENTLY HIGH WITH A MAXIMUM GUST OF 42 kNoTS. LITTLE AMERICA V WAS
FOUND TO HAVE A MILDER CLIMATE THAN THAT AT THE SouTH PoLE. THE TEMPERA-
TURE RANGED FROM 29°F To ~61°F. TEMPERATURE INVERSIONS WERE LARGER IN
THE ENVIRONMENTAL LAYER: 3H°F FROM THE SURFACE To 8 METERS AND 25°F FROM
THE SURFACE TO 2 METERS. THE AVERAGE WINDSPEED WAS LOWER THAN THAT AT
THE SOUTH POLE, ALTHOUGH GUSTS UP TO 9 MPH WERE EXPERIENCED. PRELIM-
INARY RESULTS OF THE PROGRAM WERE PRESENTED AT MEETINGS OF THE INTER-
NATIONAL UNION OF GEODESY AND GEOPHYSICS, HELSINKiI, FINLAND, AND THE
INTERNATIONAL GEOGRAPHICAL UNION, STOCKHOLM, SWEDEN, DURING JULY AND
AususT 1960 (L49).

THE Si1eNAL CORPS CONTINUED MICROCLIMATIC MEASUREMENTS AT MAYNARD QM

TEST ACTIVITY AND COMPLETED MICROCLIMATIC OBSERVATIONS FOR THE QMC 1IN
PUERTO Ri1co. THE DATA ARE CURRENTLY BEING ANALYZED.
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J. QUANTITATIVE TERRAIN ANALYSIS

RESEARCH IN THIS AREA IS BEING CONDUCTED BOTH BY CONTRACT AND
IN-HOUSE. CONTRACT FUNDS HAVE BEEN MADE AVAILABLE BY DIRECT CITATION
FROM THE ARMY VEHICLE ENVIRONMENTAL RESEARCH Team (AVERT), AN INTER-
TECHNICAL SERVICE EFFORT FINANCED FOR THE MOST PART BY THE TRANSPORTATION
CorpPs.

A CONTRACT WITH MT. HoLYOKE COLLEGE 1S CONCERNED WITH EVALUATION OF
THE LINE=~OF~SIGHT MODEL DESCRIBED IN LAST YEAR'S COGN!ZANCE REPORT. THIS
MODEL USES GENERAL |ZED MAP INFORMATION FOR PREDICTING THE NUMBER OF
VALLEY BOTTOMS THAT WILL BE SEEN AT SPECIFIED DISTANCES FROM A HIGH POINT,
IN TERMS OF PROBABILITIES BASED ON DATA CONCERNING SPACING AND DEPTHS OF
VALLEYS AND HEIGHT OF THE OBSERVER POINT. THIS MODEL WAS "GAMED" IN
SEVERAL DIFFERENT TERRAIN TYPES, AND BASIC INFORMATION WAS GATHERED
RELATIVE OF 1 TO 20 MILES. IN ADDITION TO A FINAL REPORT SUGGESTING
REVISIONS IN THE MODEL, THE CONTRACTOR WILL FURNISH BASIC DATA ON TERRAIN
DIMENSIONS USEFUL IN FUTURE STUDIES.

A CONTRACT WiTH CLARK UNIVERSITY CALLS FOR AN EXAMINATION OF THE
UP-AND=DOWN COMPONENTS OF NAP-OF-THE~EARTH FLYING. SAMPLE CROSS~SECTIONS
OF TERRAIN FROM EACH OF 25 PHYSIOGRAPHIC REGIONS OF THE UNITED STATES,

AS THEY ARE REPRESENTED AT DIFFERENT SCALES OF MAPS AND AERIAL PHOTO-
GRAPHS, ARE TO BE ANALYZED. THE ANALYSIS WILL, FOR THE FIRST TIME,
PROVIDE PRECISE DATA ON HOW EARTH CONFIGURAT)ON BECOMES MORE AND MORE
GENERALIZED AS THE SCALE OF REPRESENTATION BECOMES SMALLER. THIS, IN
TURN, WILL PERMIT A PREDICTION OF THE ACTUAL TERRAIN CONDITIONS WHICH
GOVERN FLYING AT VERY LOW ALTITUDES WHEN THE ONLY AVAILABLE |NFORMATION
IS CONTAINED ON A MEDIUM=SCALE MAP.

AN ANALYS!S OF DATA GATHERED AT A HUMRO Exercise AT Camp CARSON,
COLORADO, DESIGNED PRIMARILY TO TEST THE EFFICIENCY OF AERIAL OBSERVERS,
WAS USED TO DETERMINE THE LENGTHS OF TIME AND THE RANGES AT WHICH THE
OBSERVER-AIRCRAFT MIGHT HAVE BEEN EXPOSED TO ENEMY FIRE IF THIS HAD BEEN
A MILITARY ACTION RATHER THAN AN EXERCISE. OBSERVERS WERE PLACED ON THE
GROUND TO RECORD THE AZIMUTHS OF APPEARANCE AND DISAPPEARANCE OF THE
ATRCRAFT AND THE AMOUNT OF TIME IT waS IN VIEW (FiG. 10). PRINCIPLES
PREVIOUSLY DISCOVERED WITH REGARD TO LINE OF SIGHT WERE APPLIED, AND THE
THEORETICAL OUTCOME OF THE EXERCISE WAS FOUND TO AGREE CLOSELY WITH
THAT WHICH ACTUALLY OCCURRED.

TWO CLOSELY RELATED STUDIES == GROUND-TO-GROUND LINE-OF ~S1GHT RANGES,
AND A STATISTICAL DISTRIBUTION OF RIDGE AND VALLEY SPACING — SHOW THAT
THESE TWO TERRAIN DIMENSIONS ARE VERY SIMILAR FOR EVERY TERRAIN TYPE, IF
_INDIVIDUAL SPACINGS ARE FIRST DIVIDED BY THE MEAN FOR THE AREA (29, ﬂ2, 65) .
WORK 1S IN PROGRESS TO DETERMINE METHODS FOR ESTIMATING THE AMOUNT OF
AREA WHICH MAY BE KEPT UNDER SURVEILLANCE FROM A SINGLE POINT AND THE
STATISTICAL DISTRIBUTION OF DEPTHS OF VALLEYS ALONG RANDOM TRAVERSES.

A STuDY WAS COMPLETED OF THE INTER-RELATIONSHIPS OF CLIMATE, SURFACE,
AND VEGETATION OF THE NEW ENGLAND MOUNTAINS. THE RESULTS OF THIS STUDY
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INDICATE THAT IT WILL BE POSSIBLE TO EXTEND THE PRINCIPLES DISCOVERED IN
THIS WORK TO CONTRIBUTE TOWARD A NON-INSTRUMENTAL CLIMATOLOGY OF MOUNTAINS.
THE SCARCITY OF CLIMATIC RECORDS FOR MOUNTAINOUS AREAS AS WELL AS THE
ABUNDANCE OF BIOTIC AND GEOMORPHOLOGICAL KEYS TO CL!IMATE SUGGEST THAT

SUCH A STUDY WOULD BE USEFUL.

K. SoLAR RADIANT ENERGY STUDIES

MEASUREMENTS OF SOLAR AND TERRESTRIAL RADIATION RECEIVED ON A
HOR I ZONTAL SURFACE CONTINUED AT NATICK, MASSACHUSETTS, FOR THE FIFTH YEAR.
THE COMPONENTS MEASURED INCLUDE INCOMING LONG-WAVE AND SHORT-WAVE SOLAR
AND SKY RADIATION AND THE BALANCE OF INCOMING AND OUTGOING RADIATION OF
ALL WAVE LENGTHS AT THE SURFACE OF THE GROUND. SIMILAR MEASUREMENTS
WERE MADE FOR THE QUARTERMASTER CORPS BY S1GNAL CORPS TEAMS AT MAYNARD,
MASSACHUSETTS; YuUMA TEST STATION, ARiZONA; FORT HuacHucA, ARIZONA; AND
ForT CLayTON, CANAL ZONE. MEASUREMENTS OF INCOMING SHORT~WAVE RADIATION
RECEIVED ON A SOUTH-FACING SURFACE AT 45° ANGLE FROM THE HOR!ZONTAL WERE
MADE AT MAYNARD IN SUPPORT OF TEXTILE EXPOSURE TESTS SIMILARLY ORIENTED.

MANY HARMFUL PHOTO-CHEMICAL CHANGES ARE ACTIVATED IN POLYMERIC AND
TEXTILE MATERIALS BY ENERGY IN CERTAIN NARROW BANDS OF THE SOLAR SPECTRUM.
SPECTRAL ENERGY MAY DAMAGE A SPECIFIC MATERIAL BY ACTING UPON IT DIRECTLY
TO CAUSE ITS DETERIORATION OR BY ACTING UPON CERTAIN FINISHES, THE BREAK-
DOWN PRODUCTS OF WHICH THEN CONTRIBUTE TO THE DETERIORATION OF THE MATERIAL.
ALTHOUGH MUCH INFORMATION 1S AVAILABLE ON THE EFFECT OF TOTAL SUNLIGHT ON
MATERIALS, RADIATION SENSING EQUIPMENT USED IN THE PAST HAS NOT BEEN FINE
ENOUGH TO PIN-POINT THE EXACT WAVELENGTHS RESPONSIBLE FOR DETERIORATION.
THROUGH THE SUPPORT OF THE StGNAL CORPS METEOROLOGY DEPARTMENT AND THE
U.S. WEATHER BUREAU, EQUIPMENT CAPABLE OF MEASURING !NCOMING SOLAR RADI -
ATION IN SPECTRAL BANDS HAS BEEN INSTALLED ON THE SUMMIT OF MAUNA LoaA IN
Hawai1, AT AN ELEVATION OF 13,000 FEET ABOVE SEA LEVEL, AND AT SEA LEVEL
AT THE BASE OF THE SAME MOUNTAIN. THIS EQUIPMENT WiLL PROVIDE VALUABLE
DATA IN SUPPORT OF STUDIES OF MATERIAL DETERIORATION, AND FOR STUDIES OF
THE ABSORPTION OF SPECTRAL BAND RADIANT ENERGY BY THE ATMOSPHERE. SiMILAR
EQUIPMENT WAS INSTALLED AT MAYNARD, MASSACHUSETTS, TO PROVIDE DIRECT
SUPPORT FOR EXPOSURE TESTS OF QUARTERMASTER MATERI!ALS.

AN INVESTIGATION WAS STARTED OF INCOMING SHORT-WAVE SOLAR RADI ATION
AND ITS RELATION TO STANDARD WEATHER DATA. THIS INVESTIGATION, WHICH
IN ITS INITIAL STAGES 1S RESTRICTED TO THE ARID BASINS AND PLATEAUS OF THE
WESTERN UNITED STATES, HAS AS ITS GOAL THE DEVELOPMENT OF A TECHNIQUE FOR
PREDICTING SOLAR RADIATION IN PARTS OF THE WORLD WHERE RADIATION DATA ARE
LACKING BUT STANDARD WEATHER OBSERVATIONS ARE AVAILABLE. PERCENT OF
POSSIBLE SUNSHINE, CLOUD COVER, ATMOSPHERIC MOISTURE CONTENT, BAROMETRIC
PRESSURE, AND NATURE OF THE GROUND COVER ARE THE ELEMENTS BEING INVESTI=~
GATED. ELEVEN YEARS OF DAILY DATA FROM 10 STATIONS AND MONTHLY DATA FROM
35 STATIONS HAVE BEEN PLACED ON EAM CARDS AND ARE BEING SUBJECTED TO
MULTIPLE CORRELATION ANALYSIS TO DETERMINE THE ROLE OF THE VARIABLES IN
CONTROLL ING SOLAR RADI AT{ON.

A STUDY OF NATURAL DAYLIGHT ILLUMINATION AND ITS RELATION TO INCOMING
SOLAR RADIATION WAS COMPLETED AND HAS BEEN SUBMITTED FOR PUBLICATION IN
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THE OPEN LITERATURE. THE STUDY ESTABLISHED A HIGH CORRELATION AND CLOSE
LINEAR RELATIONSHIP BETWEEN SOLAR RADIATION MEASURED BY AN EPPLEY

PYRHEL IOMETER AND ILLUMINATION (VISIBLE L1GHT) MEASURED BY A PHOTOCELL
(Fig. 11). THIS RELATIONSHIP WiLL BE OF VALUE IN ESTABLISHING METHODS
FOR PREDICTING THE ILLUMINATION CLIMATE OF THE COUNTRY FROM MORE READILY

AVAILABLE SOLAR RADIATION DATA. .

L. SuUPPORT TO SCIENTIFIC EXPEDITIONS

DURING FY 61 TwWO NEW EXPEDITIONS WERE SUPPORTED BY THE DEPARTMENT
OF THE ARMY. THE MOUNT McKINLEY RANGE EXPEDITION, LED BY MR. ADaMS CARTER,
WAS GIVEN SUPPORT THROUGH LOAN OF SCIENTIFIC EQUIPMENT BY THE CORPS OF
ENGINEERS. THIS EXPEDITION, WORKING ON THE NORTH FORK OF THE ELDRIDGE
GLACIER, 20 MILES EAST OF MOUNT MCKINLEY, CARRIED OUT A GLACIOLOGICAL
PROGRAM IN THE ACCUMULATION ZONES ABOVE AND NEAR THE FIRN LINE. AN EXPE-
DITION TO STUDY PATTERNED GROUND IN THE ANTARCTIC, SPONSORED BY THE
UNIVERSITY OF WISCONSIN, WAS ALSO SUPPORTED BY THE LOAN OF SCIENTIFIC
EQUIPMENT. THIS EXPEDITION WILL DETERMINE THE RATE OF GROWTH OF ICE
WEDGES AND SAND WEDGES AND THE GEOLOGIC AND METEOROLOGIC FACTORS THAT
INFLUENCE THEIR RATE OF GROWTH, AND WILL ATTEMPT TO DETERMINE WHICH GROW
AND WHETHER E)THER MAY BE USED FOR DATING GEOMORPHIC EVENTS SUCH AS THE
RETREAT OF GLACI!AL FRONTS.

THE DEVON | SLAND EXPEDITION SPONSORED BY THE ARCTIC INSTITUTE OF
NORTH AMERICA, REPORTED IN THE ANNUAL REPORT OF JUNE 1960, RETURNED TO
THE FIELD TO BEGIN ACTIVE CONDUCT OF THE PLANNED SCIENTIFIC PROGRAM.

M. TROPIC ENVIRONMENTS

AN ANALYS!S OF ENVIRONMENTAL CONDIT!ONS AFFECTING TESTING {N THE
PaciFic SECTOR OF THE CANAL ZONE IS IN THE FINAL STAGE OF PREPARATION.
TH1S STUDY WAS BASED ON TWO FIELD SEASONS IN PANAMA IN COCPERATION WITH
THE TRANSPORTATION CORPS. N ADDITION TO A DETAILED ACCOUNT OF THE
CLIMATE, TERRAIN, VEGETATION, AND TESTING FACILITIES AVAILABLE NEAR FoRrT
KoBBE AND ForT CrLayvTton, C. Z., THIS REPORT WILL GIVE SIMILAR INFORMATION
FOR THE R10 HATO MILITARY RESERVATION IN PanaMa.

A CONTRACT WAS LET WITH INDiANA UNIVERSITY FOR STUDY OF THE CL!IMA-
TOLOGY OF SOUTHEAST ASIA, AND FIELD INVESTIGATIONS WERE INITIATED. THIS
STUDY INCLUDES INVESTIGATION OF THE PRECIPITATION REGIME OF THAILAND,
ENCOMPASSING A SUMMARY OF FREQUENCIES OF GIVEN INTENSITY LEVELS, DURATIONS
AND SPACING OF RAINS, AND AREAL TYPES; CHANGE OF TEMPERATURE CONDITIONS
WITH ELEVATION IN THE MOUNTAINOUS AREA OF BURMA; DIFFERENCES IN LAPSE
RATES ON "DRY'" AND "WET'" SLOPES, AND SEASONAL VARIATIONS; FREQUENCY OF
OCCURRENCE AND AREAL INCIDENCES OF TYPHOONS AND HIGH WINDS IN THE
PHILIPPINE |SLANDS, AND THEIR DURATION AND RELATION TO "AVERAGE" WINDS;
THE EFFECT OF HAZE, LOW CLOUDS, FOG, JUNGLE "STEAM," AND SMOKE ON VIS~
IBILITY IN MALAYA; AND THE ALTITUDINAL ZONATION OF THESE PHENOMENA AND
THE RELATION OF THEIR INCIDENCE TO DISTANCE FROM THE COAST.

A CONTRACT WITH THE UNIVERSITY OF MICHIGAN CALLS FOR AN INVESTIGA-
TION OF THE COAST AND LANDING BEACH PHYSIOGRAPHY OF SOUTHEAST ASiA. THE
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CONTRACTOR IS ENGAGED IN DETERMINING THE ENVIRCNMENTAL ELEMENTS (E.G.,
LANDFORMS, SOILS, VEGETATION, NATIVE ANIMALS, DISEASES, AND THE PHYSICAL
WORKS OF MAN) IN THE COASTAL AREAS OF SOUTHEAST ASIA WHICH SHOULD BE
CONSIDERED IN THE DESIGN AND OPERATION OF ALL TYPES OF MILITARY EQU!PMENT.

INGREDIENTS OF THE NATURAL ENVIRONMENT ARE BEING STUDIED N THEIR
INTER-RELATIONSHIPS AND INTER~ACTIONS IN SUCH A MANNER AS TO PRODUCE A
REGIONAL CLASSIFICATION OF THE COASTS AND LANDING BEACHES. A SIMILARITY
OF MILITARY PROBLEMS 1S TO BE THE OVER-RIDING CONCERN IN DIFFERENTIATING
AMONG AND WEIGHING REGIONAL CHARACTERISTICS.

IT 1S EXPECTED THAT, IN ADDITION TO PROVIDING USEFUL |INFORMATION
ON THE ENVIRONMENT OF SOUTHEAST AS1A, THIS RESEARCH WILL DEVELOP AN
I MPROVED METHODOLOGY FOR MAKING ANALYSES OF NATURAL ENVIRONMENTS AND WIiLL
INDICATE THE NATURE OF MOST OF THE COASTAL AND CLIMATIC TYPES COMMON TO

TROPICAL AREAS.
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T- SianaL CorPs

A. METEOROLOG!CAL SUPPORT TO ARMY RESEARCH AND DEVELOPMENT ACTIVITIES

DURING THIS PERIOD, THE StGNAL CORPS PROVIDED METEOROLOG!CAL TEAMS
AT FIFTEEN SITES FROM ALASKA TO THE CANAL ZONE FOR OBSERVATION AND COLLEC-
TION OF METEOROLOGICAL DATA IN SUPPORT OF R&D ACTIVITIES INCLUDING ENVI -
RONMENTAL RESEARCH PROGRAMS. SUPPORT TO THE QUARTERMASTER CORPS AT CANAL
ZoNE, GREENLAND, FT. HUACHUCA AND YUMA, AR1ZONA, NATiCK AND MAYNARD,
MASSACHUSETTS, AND PUERTO RiCO WAS PROVIDED DURING THIS PERIOD. [N ADDI-
TION, METEOROLOGICAL SUPPORT WAS INITIATED BY CROSS-SERVICE ORDER TO THE
WEATHER BUREAU IN HAWAII IN SUPPORT OF QUARTERMASTER CORPS RADIATION
EFFECTS TESTS. OTHER SITES AT WHICH METEOROLOG!ICAL DATA WERE COLLECTED
{N SUPPORT OF VARIOUS TECHNICAL SERVICES INCLUDED Duaway, UTaH; EDGEWOOD,
MARYLAND; HOUGHTON, MiCHIGAN; FORT MONMOUTH, NEw JERSEY; REDSTONE ARSENAL,
ALABAMA; WHITE SANDS MissiLE RANGE, New Mexico; FORT CHURCHILL, CANADA;
AND FORT GREELY, ALASKA.

B. METEOROLOGICAL RESEARCH

UNDER ITS ASSIGNMENT OF PRIMARY COGNIZANCE FOR RESEARCH AND
DEVELOPMENT IN THE FIELD OF METEOROLOGY (APPENDIX 1), THE SiGNAL CORPS 1S
CONDUCT ING SEVERAL PROGRAMS, THE RESULTS OF WHICH WILL CONTRIBUTE SIGNIFI -
CANTLY TO A BETTER UNDERSTANDING OF THE ENVIRONMENT AND TO THE ARMY'S
FUTURE CAPABILITY FOR CONDUCTING ENVIRONMENTAL RESEARCH. PUBLICATIONS
IN THIS FIELD ARE LISTED IN THE S1GNAL CORPS' ANNUAL REPORT ON ITS COGNI -
ZANCE FOR ARMY METEOROLOGY. THESE PROGRAMS ARE BRIEFLY DESCRIBED BELOW:

(1)  ArcTiC METEOROLOGICAL RESEARCH

THiIS WORK INCLUDES BASIC RESEARCH REQUIRED TO UNDERSTAND
THOSE METEOROLOGICAL PHENOMENA AND PROCESSES WHICH ARE PECULIAR TO ARCTIC
AREAS. THESE INCLUDE SUCH PHENOMENA AS WHITEOUT, THE STABILITY OF THE
ATMOSPHERE OVER |CE CAPS, THE LACK OF ATMOSPHERIC AEROSOLS, AND THE CON-
TRIBUTION OF THE ARCTIC AREAS TO THE EARTH'S ENERGY BALANCE. THE PROGRAM
IS DESIGNED TO DEVELOP A KNOWLEDGE OF ARCTIC METEOROLOGY THAT WOULD Bt
USEFUL IN ARMY ARCTIC OPERATIONS.

(2) TroPicAL METEOROLOGICAL RESEARCH

THIS EFFORT IN BASIC RESEARCH IS DIRECTED TOWARD UNDER-
STANDING THE METEOCROLOGICAL PHENOMENA AND PROCESSES PECULIAR TO TROPICAL
AREAS. THE OBJECTIVE 1S TO DEVELOP NEW KNOWLEDGE OF TROPICAL METEOROLOGY
FOR ARMY USE IN TROPICAL REGIONS. INCREASED EFFORT IN THIS AREA IS
PLANNED TO ESTABLISH AND IDENTIFY DETAILS OF THE ENVIRONMENT FOR DIFFERENT
TYPES OF TROPICAL REGIONS, 1.E«, RAINY TROPICS, WET-DRY TROPICS, MONSOON
TROPICS, TROPICAL DESERTS, AND TROPICAL HIGHLANDS. THE WORK DURING THIS
REPORTING PERIOD HAS BEEN CHIEFLY ON IDENTIFYING TROPICAL METEOROLOGICAL
PROBLEMS AND THE FORMULATION OF A PLAN OF STUDY.
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(3) Low LeEvEL WiND RESEARCH

THIS WORK COVERS BASIC RESEARCH REQUIRED TO UNDERSTAND AND
CORRECT FOR THE LOW LEVEL WINDS ON THE LAUNCHING OF FREE ROCKETS. THE
RESULTS OF THE BASIC RESEARCH ON WIND VARIABILITY WITH TIME AND SPACE
ARE APPLICABLE TO MANY VARIED ENVIRONMENTAL PROBLEMS. THE PROGRAM DURING -
THE REPORT PERIOD HAS BEEN ALONG THE LINES OF (1) RESEARCH IN THE PHYSICAL
AND DYNAMIC PROCESSES INVOLVED IN THE BEHAVIOR OF LOW LEVEL WINDS,
INCLUDING TERRAIN EFFECTS, VERTICAL FLOW, TURBULENCE, AND LOCAL CIRCU-
LATION, (2) RE-EVALUATION OF KNOWN TECHNIQUES UNDER NEW CONDITIONS, (3)
EXPLORATION OF NEW TECHNIQUES FOR OBTAINING INTEGRATED WIND EFFECTS, AND
(4) INVESTIGATION OF THE USE OF ANALOGUE COMPUTER TECHNIQUES FOR SHORT=
RANGE PREDICTION OF CHANGES IN THE LOW LEVEL WIND FIELD.

(4) SwaLL-SCALE METEOROLOGICAL RESEARCH

THIS EFFORT COVERS THE BASIC RESEARCH REQUIRED TO UNDER-
STAND THE PHYSICAL PROCESSES OF LOCAL EXCHANGE OF ENERGY BETWEEN THE
ATMOSPHERE AND THE EARTH'S SURFACE. THIS EXCHANGE OF ENERGY CAUSES LOCAL
VARIATION OF METEOROLOGICAL PARAMETERS WHICH ARE IMPORTANT TO MANY ArRMY
OPERATIONS. THE VARIATIONS ARE CAUSED BY DIFFERING TERRAIN FEATURES,
SOIL TYPES, AND VEGETATION AS WELL AS OTHER FACTORS. A BETTER UNDER-
STANDING OF THESE LOCAL VARIATIONS WiLL CONTRIBUTE DIRECTLY TO THE ENVi-
RONMENTAL RESEARCH PROGRAM. WORK DURING THIS PERIOD WAS PRIMARILY BY OUT-
SIDE CONTRACTS. I NTERNAL EFFORTS INVOLVED THE EMPLOYMENT OF AN ANALOGUE
COMPUTER TO STUDY THE INTER-RELATIONSHIP OF THE METEOROLOGICAL PARAMETERS

INVOLVED. .

(5) INSTRUMENTATION DEVELOPMENT

MANY ENVIRONMENTAL FACTORS, CREATED OR INFLUENCED BY
METEOROLOGICAL CONDITIONS, CANNOT BE SUCCESSFULLY STUDIED AT THE PRESENT
TIME BECAUSE OF A LACK OF ADEQUATE INSTRUMENTATION TO MEASURE THE METEOR-
OLOGICAL FACTORS. IN THE CASE OF SOME METEOROLOGICAL PARAMETERS SUCH AS
SOIL TEMPERATURE, SOIL MOISTURE, DESERT HUMIDITIES, HIGH ALTITUDE PROBING,
PARTICULATE MATTER IN THE ATMOSPHERE, ETC., PRESENT-DAY METEOROLOGICAL
INSTRUMENTATION 1S FAR FROM SATISFACTORY FROM THE STANDPOINT OF ACCURACY
AND RELIABILITY. ALSO, AUTOMATION OF EXISTING METEOROLOGICAL MEASURE~-
MENTS 1S AN URGENT REQUIREMENT IN ORDER TO FACILITATE THE COLLECTION AND
ANALYS!S OF METEOROLOGICAL DATA FOR ENVIRONMENTAL STUDIES. ACTIVITIES
WERE CONTINUED IN THE DEVELOPMENT OF NEW EQUIPMENT AND IN iMPROVEMENT AND
AUTOMATION OF EXISTING EQUIPMENT FOR MEASURING THOSE METEOROLOGICAL PARA-
METERS USED TO DESCRIBE OR STUDY THE ENVIRONMENT.

(6) THE ELeEcTRONIC ENVIRONMENTAL TEST FACILITY

DURING THIS REPORT PERIOD THE SiGNAL CORPS CONTINUED |MPLE-
MENTATION OF THE ELECTRONIC ENVIRONMENTAL TEST FACILITY IN SOUTHERN AR!ZONA.
WHILE THIS FACILITY WiLL BE USED PRIMARILY TO MEASURE AND STUDY THE ELECTRO-
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MAGNETIC ENVIRONMENT (N WHICH THE ARMY OPERATES, THE TERRAIN AND METEOR-
OLOGICAL STUDIES NECESSARY TO SUPPORT THE STUDIES OF THE ELECTRO~MAGNETIC

" ENVIRONMENT WILL, AS A BY-PRODUCT, CONTRIBUTE TO THE ARMY'S ENVIRONMENTAL
RESEARCH PROGRAM.
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8. TRANSPORTATiON CORPS

THAT PORTION OF THE TRANSPORTATION CORPS PROGRAM CLOSELY RELATED YO .
ENVIRONMENT AL RESEARCH WAS CONDUCTED BY THE U.S. ARMY TRANSPORTATION
ENVIRONMENTAL OPERATIONS GRouP (TREOG) WHOSE MISSION 1S TO "PROVIDE
TRANSPORTATION SUPPORT FOR MILITARY ACTIVITIES IN DIFFICULT ENVIRONMENTS, .
AND TO CONDUCT OPERATIONS LEADING TO IMPROVEMENT OF DIFFICULT ENVIRONMENT
CAPABILITIES." ACCOMPLISHMENTS IN THE NATURAL DIFFICULT ENVIRONMENTS ARE

AS FOLLOWS:

A. ARCTIC OPERATIONS

ProJecT POLE HOP wAS AN AVIATION EXERCISE WITH THE MISSION OF
CONDUCTING AERIAL OPERATIONS IN THE POLAR BASIN NORTH OF STATION ALERT,
ELLESMERE 1SLAND, NORTHWEST TERRITORIES, CANADA, IN ORDER TO STUDY INDE-
PENDENT AVIATION LOGISTICS AND OPERATIONAL CAPABILITIES IN EXTREME NORTHERN
REGIONS (39). THE AIRCRAFT, Two U1-A OTTERS, IN SKI CONFIGURATION,
REQUIRED LIMITED MAINTENANCE AND WERE WELL ADAPTED FOR USE IN THE POLAR
Basin. THE DoPPLER NAVIGATION SYSTEM DISPLAYED ACCURACY WITHIN SPEC-
IFICATIONS OVER ALL TYPES OF ARCTIC TERRAIN COVERED BY THE PROJECT FLIGHTS.
THESE INCLUDED: THE GREENLAND |CECAP, THE MOUNTAINS OF THE UNITED STATES
RANGE, AND THE SEA ICE OF THE POLAR BASIN. A TOTAL OF APPROXIMATELY 6,000
NAUTICAL MILES WAS FLOWN DURING THE PROJECT.

ProJeECT LEAD DOG 60 wAS A COMBINED SURFACE AND AIR EXPLORATION EXPE-
DITION IN NORTHERN GREENLAND CONDUCTED BY THE TRANSPORTATION CORPS
(Fig. 12). THE SURFACE PARTY TRAVELED OVER 1700 MILES WHILE OPERATING
OVER THE ICECAP AND IN THE ICE-FREE LAND AREAS OF NORTHEAST GREENLAND. ’
THE AIR ELEMENT, COMPOSED OF TwO H3MC HEL1COPTERS, TRAVELED 8000 MILES
WHILE TRANSPORTING SCIENTISTS TO MANY INACCESSIBLE AREAS OF PEARY LAND
AND PRINCE CHRISTIAN LAND. [N ADDITION TO SUPPORTING SCIENTIFIC STUDIES,
THE PROJECT SUCCESSFULLY COMPLETED ITS MISSION OF MARKING A TRAIL TO
THE EASTERN EDGE OF THE ICECAP AND LOCAT|NG DESCENT ROUTES FROM THE 1CE=-
CAP TO THE ICE-FREE LAND AREAS OF WALCOTT's LanD AND CrRowN PRINCE CHRISTIAN
LAND. SCIENTISTS AND MILITARY TECHNICIANS FROM 10 MILITARY AND CIVILIAN
RESEARCH INSTITUTES PARTICiPATED IN THE PROJECT TO COLLECT SCIENTIFIC
DATA. PERSONNEL REPRESENTING THE FOLLOWING AGENCIES PARTICIPATED:
GEOLOGICAL SURVEY, QUARTERMASTER CORPS RESEARCH AND ENGINEERING CoMMAND,
THE U.S. ARMY CoLD REGIONS RESEARCH AND ENGINEERING LABORATORY, TRANS-
PORTATION CORPS RESEARCH CoMMAND, ARMY MaP Service, U.S.A.F. CAMBRIDGE
ReSEARCH LABORATOR!ES, CHEMicaL CorRPS ENVIRONMENTAL TEST Division,
S1GNAL CorPS RESEARCH AND DEVELOPMENT CENTER, THE TRANSPORTATION ENVI-
RONMENTAL OPERATIONS GROUP, AND THE U.S. NAVY AiR DEVELOPMENT SQUADRON

Six.

PROJECT TOP DOG 60 WAS A LIGHT VEHICLE RECONNAISSANCE OVER THE SEA
ICE IN THE SOUNDS BETWEEN GREENLAND AND CANADA. A 5-MaN, 3-WEASEL PARTY
TRAVELED A TOTAL OF 220 MILES OVER THE ICE NORTH OF THULE AIR BASE WHILE
TRYING TO FIND A ROUTE AROUND THE OPEN WATER AND WEAK ICE SURROUNDING
KAP PARRY. THIS PROJECT HAD THE MISSION OF DETERMINING THE FEASIBILITY .
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OF UTILIZING SEA ICE AS A TRANSPORTATION MEDIUM. ONE HYDROGRAPHER FROM
THE U.S. Navy HYDROGRAPHIC OFFICE ACCOMPANIED THE PARTY.

B. ANTARCTIC OPERATIONS

A REPRESENTATIVE OF TREOG AccoMPANIED THE NAVY Task FORCE AS THE
NAVIGATOR ON THE TRAVERSE FROM BYRD STATION TO THE SouTtH PoLe. THE
MISSION OF THIS PROJECT WAS TO ESTABLISH AND MARK A SAFE TRAIL TO THE
POLE AND TO LOCATE GEOGRAPHICALLY, BY CELESTIAL OBSERVATION AND TRIANGU-
LATION, THE EAST END OF THE HOLLICK MOUNTAINS AND TO DELIVER HEAVY EQUIP-
MENT REQUIRED FOR FUTURE CONSTRUCTION.

C. SuBARCTiC OPERATIONS

A REPRESENTATIVE oF TREOG SPENT SOME 60 DAYS IN THE MUSKEG AREAS
oF CANADA OBSERVING CANADIAN OIL INDUSTRIES' APPROACH TO OPERATIONS IN
THIS DIFFICULT ENVIRONMENT. CONSIDERABLE TIME AND EFFORT WERE SPENT IN
THE INTERPRETATION OF PHOTOS AS A MEANS OF DETERMINING THE VARIOUS TYPES
OF SOIL AND THEIR TRAFFICABILITY. THE NODWELL TRANSPORTER WAS OBSERVED
TRAVERSING THESE MUSKEG AND TUNDRA REGIONS, BEARING HEAVY LOADS WITH
LITTLE OR NO DIFFICULTY. AS A RESULT, IT WAS RECOMMENDED THAT THE
TRANSPORTATION CORPS CONDUCT AN EVALUAT!ON OF THIS TRANSPORTER IN A
SUBSEQUENT OPERATION.

p. DESERT OPERATIONS

ProJECT DESERT CONVOY, CONDUCTED AT THE YUMA TEST STATION, ARIZONA,
HAD THE MISSION OF CONDUCTING MILITARY MOTOR TRANSPORT OPERATIONS CROSS-
COUNTRY IN ORDER TO DEVELOP TECHN!IQUES FOR CONDUCTING SIMILAR OPERATIONS
IN THE DESERTS OF AFRICA AND ASIA. [N ADDITION, A COMPARISON WAS MADE
OF THREE STANDARD AND NON=~STANDARD DESERT TIRE/WHEEL CONF!GURATIONS TO
DETERMINE WHICH PROVIDES THE BEST TRACTION WHEN OPERATING OVER NON-COMPACTED
SAND. THE TERRAIN OVER WHICH THE 12-MAN TEAM OPERATED WAS REPRESENTATIVE
OF THAT EXISTENT TO VARYING DEGREES IN ALL THE DESERTS OF THE WORLD.

£E. TRopPICAL OPERATIONS

ProvecT TROPICAL WET Took PLACE DURING NOVEMBER AND DECEMBER 1960
IN THE PaNAMA CANAL ZONE AND THE RePuBLIC OF PANAMA. MEN, VEHICLES, AND
AIRCRAFT OPERATED FROM THE TRACKLESS JUNGLE JO MILES EAST OF THE CANAL
7ONE TO THE RUGGED MOUNTAINS ALONG THE COSTA RICAN BORDER, 33 MILES
NORTHWEST OF THE CANAL ZONE. EQUIPMENT CONSISTED OF VARIOUS TACTICAL
VEHICLES, M29C WeEaseL CARGO CARRIERS, ROLLING LiQuiD TRANSPORTERS, H-3h
HELICOPTERS, AND THE JUNGLE-TRAC TrRACTION DeEVICE.
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9. BiBLIOGRAPHY OF TECHNICAL PAPERS AND PUBLICATIONS

A. PUBLICATIONS BY DEPARTMENT OF THE ARMY SCIENTISTS AND CONTRACTORS

1. ANSTEY, R.L. CANAL ZONE ANALOGS IX: ANALOGS OF CANAL ZONE
CLIMATE N THE Far EasT. QMREC Tecw Ret EP-1471, Oct 1960.

2. AnsTeY, R.L. ANALOGS OF YuMA CLIMATE IN AUSTRALIA - YUMA
AnaLoGs No. 11. QMREC Rsch STupy RpT RER-36, June 1961.

3. ARNOLD, J.S. SYNERGISTIC EFFECTS IN COMBINED ENVIRONMENTS
TesTiNG. FinaL ReporT, ConTRACT No. DA-04-200-ORD-1032, ASTIA No.
AD 251 196. STANFORD RESEARCH INSTITUTE, MENLO PARK, CaALIF., Nov 1960.

4. BenNETT, |. AND R.A. NELSON. NIGHTTIME |NFLUENCE OF IRRI-
GATION UPON DESERT HuMmIDITIES. QMREC TecHw RpT EP-136, JuLy 1960.

5. CHAMBERS, J.V. CANAL ZONE ANALOGS X: ANALOGS OF CANAL
ZoNE CLIMATE IN THE PacifFic ISLaNDs. QMREC Tecn RpT EP-1H2, Nov 1960.

6.. CHAMBERS, J.V. AN ENVIRONMENTAL COMPARISON OF SOUTHEAST
ASiIA AND THE ISLAND ofF Hawaii. QMREC RscH Stupy Rp7 RER-35, Jan 1961.

7. CHeMicALs & PuasTics Division, QM RESEARCH & ENGINEERING
CoMMAND, US ARMY. FOAM PLASTIC SHELTERS FOR MoBILE MILITARY OPERATIONS.
QMREC ReT, SEP  1960.

8. CoNovER, J.H. MACRO- AND MICROCLIMATOLOGY OF THE ARCTIC
StoPe oF ALaska. QMREC Tecw Ret EP-139, OcT 1960.

9. Doos, L.W. "THE PSYCHOLOGICAL PRESSURE UPON MODERN AFRICANS,"
Jour. oF Human ReLATIONs 8:465-472, 1960.

10. HasTINGS, A.D. ENVIRONMENT OF SOUTHEAST GREENLAND. QMREC
TecH ReT EP-140, Oct 1960.

11. HasTinGgs, A.D. ATLAS OF ARcTiC ENVIRONMENT. QMREC RscH
Stupy RpT RER-33, Mar 1961.

12. Lackey, E.E. "ASSESSING DAILY MINIMUM TEMPERATURE PROBABIL-
ITIES FROM ABBREVIATED WEATHER RECORDS," PROFESSIONAL GEOGRAPHER 12:1-7,
Ser  1960.

13. Lackey, E.E. "A METHOD FOR ASSESSING HOURLY TEMPERATURE
PROBABILITIES FROM LIMITED WEATHER RECORDS," BuLL. AMER!ICAN METEOROLOGICAL
Soc. 41:298-303, June 1960.

14. MarR, JoHN W. ECOSYSTEMS ON THE EAST SLOPE OF THE FRONT
RaNGE 1N CoLorADO, CoLORADO STubtEs, UNiy. ofF CoLoraDO PREsS, BOULDER,
1961 (N PRESS).
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15. McGiLL UNIVERSITY. TEMPERATURE AND WIND FREQUENCY TABLES
For EURASIA, VoL. 4 (OctoBER - DECEMBER), MONTREAL, JuLY 1960.

16. McGiLL UNIVERSITY. TEMPERATURE AND WIND FREQUENCY TABLES .
FOR NORTH AMERICA AND GREENLAND, VoL. 1 (JANUARY - JUNE), AuG 1960; VoL. 2
{JuLY - DECEMBER), MONTREAL, SEP 1960.

17. McGiLL UNIVERSITY. ATLAS OF SURFACE TEMPERATURE FREQUENCIES
FOR EURASIA. MoNTREAL, FEB 1961.

18. McGiLL UNIVERSITY. ATLAS OF SURFACE TEMPERATURE FREQUENCIES
FOR NORTH AMERICA AND GREENLAND. MONTREAL, JAN 19601.

19. McGiLL UNIVERSITY. |INDEX AND ANALYSIS OF SURFACE TEMPERATURE
AND WIND FREQUENCY DATA. MoONTREAL, APR 1961.

20. Meiags, P. "ENVIRONMENTAL PROTECTION," IN: ENCYCLOPEDIA OF
SCIENCE AND TECHNOLOGY 5:15-17, McGRaw-HiLL Book Co., 1960

21. Meiags, P. Review oF Le CLiMAT pu SaHARA, VoL. 1, BY JEAN
DuslEF, GEOGRAPHICAL REVIEW 51:326-328, Apr 1961.

22. Murpock, G.P. "STAPLE SUBSISTENCE CROPS OF AFRICA,"
GEOGRAPHICAL Review 50:523-540, Oct 1960.

23. NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH CouNnciL.
HUMAN ENVIRONMENTS IN MIDDLE AFRICA, AND PART Il, IMPLICATIONS FOR AMERICAN
NATIONALS. FINAL REPORT FOR CONTRACT DA19-129-QM-1309, WASHINGTON, FEB 1901.

24. NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH COUNCIL.
SYMPOS1UM ON MAN LIVING IN THE ARCTIC, HELD AT NATICK, MASSACHUSETTS,
Dec 12, 1960. WasHinNGTON, 19061. .

25. OfFice oF THE DIReEcTOR oF DEFENSE, RESEARCH & ENGINEER!ING.
INDEX OF ENVIRONMENTAL TEST EQUIPMENT IN GOVERNMENT ESTABL!ISHMENTS.

WasHiNGgTON, DEC 1960.

26. ReGioMAL ENVIRONMENTS RESEARCH BRANCH, EPRD, QM R&E ComMAND.
ANALOGS OF YuMA CLIMATE IN SOUTHERN AFRICA - YuMA ANALOGS No. 10, QMREC
RscH Stuby RPT. RER-35, Mar 1961.

27. ReGIoNAL ENVIRONMENTS RESEARCH BrancH, EPRD, QM R&E CommanD.
AN ENVIRONMENTAL COMPARISON OF THE REPUBLIC OF PANAMA AND THE |SLAND OF
Hawait. QMREC RscH Stupy RpT RER-3], Dec 1960.

28. RoBIsON, W.C. CULTURAL PLANT GEOGRAPHY OF THE MIDDLE APPA-
LACHIANS. UNIVERSITY MiICROFILMS, ANN ARBOR, MicH., 1960. (ABSTRACT IN

DISSERTATION ABsTRACTS 21:845, Oct 1960.)

29. SNELL, J.B. "METHOD FOR PREDICTING LINE~-OF=-SIGHT CAPABIL-
:  PRELIMINARY INVESTIGATIONS," GEOLOGICAL SOCIETY OF AMERICA BuLt.

£S
479484, Mar 1961.
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30. SOUTHWEST RESEARCH INSTITUTE. ORDNANCE TECHNICAL |NDEX OF
ENVIRONMENTAL FACTORS; SUPPLEMENT. (PART 1! ~ ENVIRONMENTAL FACTOR "HoT;"
PART 111 -"TROPICAL;" PART IV - "HieH ALTITUDE.") San ANTONIO, JuLy 1960.

31. SOUTHWEST RESEARCH INSTITUTE. PROCEEDINGS OF THE SYMPOSIUM
ON ENVIRONMENTAL FACTORS INFLUENCING OPTiMUM OPERATION OF ORDNANCE MATERIAL.
SaN ANTONTO, MAR 1961.

32. SOUTHWEST RESEARCH INSTITUTE. DEVELOPMENT OF S0iL SAMPLYNG
TeECHNIQUES To DETERMINE SoiL DusT ProbuciNGg CAPABILITY. FINAL REPORT,
ORDC CONTRACT. OSAN ANTONIO, OcT 1960.

33. ThomPsoN, W.F. THE REGIONAL MoRPHOLOGICAL CHARACTER OF NEW
ENGLAND MOUNTAINS. UNIVERSITY MICROFILMS, ANN ARBOR, MICH., 1960.
(ABSTRACT IN DISSERTATION ABSTRACTS 21:1909-1910, JaN 1961.)

34. THompson, W.F. "THE sHAPE OF NEw ENGLAND MOUNTAINS,"
AppaLAcHI A 33:145-159, Dec 19€0.

35. TurnBuLL, T.G. ANALOGS OF YuMa CLIMATE IN SOUTH AMERICA -
Yuma AnaLoes No. 9. QMREC RscH Stuby RpT RER-3%, June 1961.

36. US ArMY, CHemicaL Corps, DuawAY PROVING GROUND. SUMMARY OF
METEOROLOGICAL DATA, 1957, DPGR 251, June 1960.

37. US Army, CHEMicaL CorPs, Dueway PROVING GROUND . SUMMARY OF
MeTEOROLOGICAL DATA, 1958, DPGR 252, June 1960.

38. US Army, CHeMicAL CorpPs, Duaway PROVING GROUND. SUMMARY OF
METEOROLOGICAL DATA, 1959, DPGR 253, June 1960.

39. US ARMY TRANSPORTATION BOARD. REPORT OF ENVIRONMENTAL
OPERATION PoLE Hop 1960. ForT EusTis, Va. (UNDATED).

40. WestBroOk, J.H. A METHOD OF PREDICTING THE FREQUENCY
DIsTRIBUTION OF WiNDCHILL. QMREC Tecw RpPT EP-143, Jan 1961.

1. WicLiams, L. FReeze-THAw PHENOMENON AS A CLIMATOLOGICAL
PARAMETER. UNIVERSITY MICROFILMS, ANN ARBOR, MicH., 1960. (ABSTRACT
TN DISSERTATION ABSTRACTS 21:846-847, Oct 1960.)

42. Woob, W.F. aND J.B. SNELL. PRELIMINARY TEST OF GROUND-TO=-
Air VisiBiLITY. QMREC RscH Stupy RpT AE-2, OcT 1960.

B. TECHNICAL PAPERS

M3. AnsTEY, R.L. (QMC), ANALOGS OF TROPiICAL CLIMATE. |INTER-
NAT IONAL GEOGRAPHICAL UNION, STOoCKHOLM, Auc 1960.

by, ARNOLD, J.S. (STANFORD RESEARCH INST.), INTERACTIONS IN
COMBINED ENVIRONMENTS. [NSTITUTE OF ENVIRONMENTAL SCIENCES, WASHINGTON,
Apr 1960.
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45. BenneTT, |. (QMC), GLAZE STORMS AND THEIR ECONOMIC EFFECTS.
EASTERN Snow CONFERENCE, NORTHFIELD, VT., Fes 1961.

46. BRiERLY, W.B. (QMC), PLANS FOR REVISION OF AR T05-15: OPERA-
TION OF MATERIEL UNDER EXTREME CONDITIONS OF ENVIRONMENT. CONFERENCE ON
PREVENTION OF MICROBIOLOGICAL DETERIORATION OF MILITARY MATERIEL, NATICK, ,

Mass., Nov 1960.

h?. CLARK, BriG. Gen. C.W. (OrRDC), KEYNOTE ADDRESS, SYMPOSIUM
ON THE ENVIRONMENTAL FACTORS INFLUENCING OPTIMUM OPERATION OF ORDNANCE
MATERIAL. SAN ANTONIO, SEP 1960.

48. CompToN, J.R. (CE), A SYSTEM FOR CATALOGING ENVIRONMENTAL
DATA. SYMPOSIUM ON ENVIRONMENTAL FACTORS . . ., SAN ANTONIO, SEP 1960.

49. DaLrympLE, P.C. (QMC), FIRST RESULTS FROM THE U.S. ARMY
QUARTERMASTER CORPS MICROMETEOROLOG!CAL PROGRAMS IN THE ANTARCTIC DURING
THE 1GY. INTERNATIONAL UNION OF GEODESY AND GEOPHYSICS, HELSINKI, JuLy
T960; AND INT. GEOG. UNION, SToCKHOLM, Aue 1960.

50. DaLrYMPLE, P.C. (QMC), CLIMATOLOGICAL NOTES ON ANTARCTICA.
New ENGLAND - ST. LAWRENCE VALLEY GEOGRAPHICAL SOCIETY, WELLESLEY, Mass.,

Oct 1960. .

51. ENGELHARDT, R.E. (SouTHWEST RESEARCH INST.), WHAT'S TYPICAL
ABOUT A TYPICAL DUST ENVIRONMENT? |INST. OF ENv. SCIENCES, WASHINGTON, APR

1961. .

52. FRoDIGH, R.J. (QMC), THE PHOTOSTAT BLEACHING PROCESS IN
CARTOGRAPHY. INT. GEOG. UNION, STOCKHOLM, AuG 1960.

53. GERDEL, R.W. (CE) AND G.H. STRoM (NYU), SCALE MODEL SiMULA-
TION OF A BLOWING SNOW ENVIRONMENT. {NST. OF ENV. SCIENCES, WASHINGTON,

APR 1901.

54. GraBau, W.E. (CE), MAPPING VEGETATION FOR CROSS-COUNTRY
MOVEMENT PREDICTION. SYMPOSIUM ON ENVIRONMENTAL FACTORS . . ., SAN
ANTON1O, SEP 1960.

55. HenscHEL, A. (QMC), ARCTIC RATIONS. CONFERENCE ON MAN Livine
IN THE ARCTIC, NATICK, Mass., Dec 1960.

56. Jiusto, J.E. AND R.R. ROGERS (CorRNELL AERONAUT. LAB.),
GREENLAND WHITEOUT MODIFICATION EXPERIMENTS = 1960. INST. OF ENV. SCIENCES,

WASHINGTON, APR 1961.

57- KocH, A.J. (OrRDC), PLANNING, ORGANIZATION AND ADMINISTRATION
OF AN ENVIRONMENTAL TEST PROGRAM. INST. OF ENV. SCIENCES, WASHINGTON,

ApPrR 1961.




58. LavitoL, B. (ORDC), A REALISTIC APPROACH TO ENVIRONMENTAL
TESTING. INST. OF ENv. SCIENCES, WASHINGTON, APR 1901.

59. LisTton, CarT. R.A. (OrRDC), THE ROLE OF LAND LOCOM@TION
MECHANICS IN ENVIRONMENTAL RESEARCH. SYMPOSIUM ON ENVIRONMENTAL FACTORS ...,
San ANTONIO, SEP 1960.

60. McKee, H.C. (SWRI), DELETERIOUS ACTIONS DUE TO COMBINED
EFFECTS OF HUMIDITY AND ATMOSPHERIC POLLUTANTS. NATI1ONAL CONVENTION ON
MILITARY ELECTRONICS, WASHINGTON, June 1960.

61. Meias, P. (QMC), THE DISTINCTIVENESS OF COASTAL DESERTS.
INT. GEOG. UN1ON, STockHoLM, AuG 1960.

62. Rosison, W.C. (QMC), QUARTERMASTER ENVIRONMENTAL RESEARCH
IN THE ARCTiCc. CONFERENCE ON MaN LIVING IN THE ARCTIC, NATICK, Mass.,
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63. SiMPsoN, M.H. (ORDC), SIMULATION OF RAIN ENVIRONMENT. |NST.
of ENV. SCIENCES, WASHINGTON, APR 1961.

64. Trupeau, LT. GEN. A.G. (C/R&D, D/A), THE SIGNIFICANCE OF
RESEARCH AND DEVELOPMENT FOR THE ARCTIC. CONFERENCE ON MAN LIVING IN THE
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APPENDIX 1

DEPARTMENT OF THE ARMY
GENERAL STAFF, UNITED STATES ARMY
WasHinGgTON 25, D.C.

CSGLD/F1 28507 10 June 1949

MEMORANDUM FOR: CHIEF OF ORDNANCE
CHIEF OF ENGINEERS
CHIEF OF TRANSPORTATION
CHIEF, CHEMICAL CORPS
CHIEF SIGNAL OFFICER
THE QUARTERMASTER GENERAL
THE SURGEON GENERAL
CHIEF, ARMY SECURITY AGENCY
CHIEF, ARMY FIELD FORCES

SUBJECT: AssiIGNMENT oF RESEARCH AND DEVELOPMENT COGNIZANCE IN THE FiELDS
oF CRYOLOGICAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

1. REFERENCES:

A. MEMORANDUM, THIS OFFICE, SUBJECT: "DEFINITION OF PRIMARY
COGNIZANCE AS APPLIED TO RESEARCH AND DEVELOPMENT ACTIVITIES," DATED 24
NoveMBER 1948.

B. RDB 165,/2.1 (WITH ATTACHMENTS) WHEREIN THE RDB ASSIGNED
PRIMARY RESPONSIBILITY FOR RESEARCH AND DEVELOPMENT IN THE FIELD OF SNOW,
ICE AND PERMAFROST ON AND BENEATH THE LAND SURFACE (EXCEPT THE LITTORAL)
TO THE DEPARTMENT OF THE ARMY.

c. RDB 133/2, "STATEMENT OF PoLiCY AND ALLOCATION OF RESPON-
SIBILITY FOR RESEARCH AND DEVELOPMENT PROGRAMS," AS SUPPLEMENTED BY

RDB 133/3 anp RDB 133/k.

2. A. PRIMARY COGNIZANCE FOR RESEARCH AND DEVELOPMENT IN THE FIELD
OF CRYOLOGICAL PHENOMENA PERTAINING TO SNOW, ICE AND PERMAFROST ON AND BE~-
NEATH THE EARTH'S SURFACE 1S ASSIGNED TO THE CHIEF OF ENGINEERS. THIS
ASSIGNMENT INCLUDES RESPONSIBILITY WITHIN THE NATIONAL MILITARY ESTABLISH-
MENT FOR RESEARCH AND DEVELOPMENT PERTAINING TO CRYOLOGICAL PHENOMENA
ON AND BENEATH THE LAND SURFACE (EXCEPT THE LITTORAL) AS ASSIGNED TO THE
DEPARTMENT OF THE ARMY BY THE RESEARCH AND DEVELOPMENT BOARD iN REFERENCE
1 B ABOVE.

Be. IN ADDITION TO THE RESPONSIBILITIES OUTLINED IN REFERENCE
1 A ABOVE, THE ADDITIONAL RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY AS
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CSGLD/F1 28507
SUBJECT: AsSIGNMENT OF RestarRCH AND DEvELOPMENT COGNIZANCE IN THE FIELDS
oF CRYOLOG!CAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

SET FORTH IN PARAGRAPH 5 OF REFERENCE 1 C ABOVE ARE DELEGATED TO THE CHIEF
oF ENGINEERS. THE CHIEF OF ENGINEERS WILL INSURE THAT ALL QUESTIONS OF
IND|VIDUAL DEPARTMENTAL RESPONSIBILITY ARE EITHER SETTLED BY MUTUAL AGREE-
MENT, OR IN THE EVENT OF DISAGREEMENT, ARE SUBMITTED TO THE DepuTy
DIRECTOR FOR RESEARCH AND DEVELOPMENT FOR DECISION. DISAGREEMENTS TO

SUCH DECISIONS WILL BE REFERRED BY THE PROPOSING DEPARTMENT TO THE
ReseARCH AND DEVELOPMENT BOARD FOR RESOLUTION.

c. THE CHIEF OF ENGINEERS IS CHARGED WITH KEEPING THE DEPART-
MENTS OF Navy AND AIR FORCE FULLY ADVISED OF THE CURRENT STATUS AND PRO-
GRESS IN THIS FIELD AND WILL MAINTAIN DIRECT LIAISON FOR THAT PURPOSE.

3. A. PRIMARY COGNIZANCE FOR RESEARCH AND DEVELOPMENT WITHIN THE
RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY IN THE FIELD OF METEOROLOGY
IS ASSIGNED TO THE CHIEF SIGNAL OFFICER. METEOROLOGY 1S DEFINED AS THE
SCIENCE OR THAT BRANCH OF PHYSICS WHICH TREATS OF THE PHYSICAL, CHEMICAL,
AND ELECTRICAL PARAMETERS OF THE ENTIRE GASEOUS ENVELOPE OF THE EARTH,
SUCH AS COMPOSITION, WIND, PRESSURE, TEMPERATURE, HUMIDITY, AND THE VARIOUS
PHENOMENA ASSOCIATED THEREWITH, INCLUDING ALL THEORETICAL, SYNOPTIC AND
INSTRUMENTAL ASPECTS OF THE SAME. THIS ASSIGHNMENT DOES NOT INCLUDE THE
APPLICATION OF METEOROLOGICAL DATA TO NON-METEOROLOGICAL TECHNIQUES, SUCH
AS SOUND-RANGING, ELECTRO-MAGNETIC WAVE PROPAGATION, AND SPECIAL!ZED
£NVIRONMENTAL STUDIES EXCEPT WHEN SUCH TECHNIQUES ARE USED AS METEOR-
OLOGICAL TOOLS.

B. NO ASSIGNMENT OF RESEARCH AND DEVELOPMENT RESPONSIBILITY
FOR THE SUBJECT FIELD HAS BEEN MADE BY THE ReseARCH AND DEVELOPMENT BOARD.

N. A PRIMARY COGNIZANCE FOR RESEARCH AND DEVELOPMENT WITHIN THE
RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY IN THE FIELD OF APPLIED
ENVIRONMENTAL RESEARCH 1S ASSIGNED TO THE QUARTERMASTER GENERAL. APPLIED
ENVIRONMENTAL RESEARCH 1S DEFINED AS THE COLLATION OF STATISTICAL, METEOR -
OLOGICAL, CLIMATIC, AND GEOGRAPHICAL DATA AS ACCUMULATED BY THE RESPONSIBLE
AGENCIES, THE INTERPRETATION OF THESE DATA, AND THE PRESENTATION OF THE
EVALUATED INFORMATION IN SUITABLE FORM FOR APPLICATION BY APPROPRI ATE
AGENCIES TO LOGISTICS PROBLEMS OF EQUIPMENT, PERSONNEL, AND OPERAT | ONAL
FUNCTIONS. THIS ASSIGNMENT EXCLUDES THE FIELD OF SNOW, ICE AND PERMA-
FROST AS COVERED BY PARAGRAPH 2 A ABOVE.

B. NO ASSIGNMENT OF RESEARCH AND DEVELOPMENT RESPONSIBILITY
FOR THE SUBJECT FIELD HAS BEEN MADE BY THE RESEARCH AND DEVELOPMENT
BoarD.




CSGLD/Fl 28507
SUBJECT: AsSiGNMENT OF RESEARCH AND DEVELOPMENT COGNIZANCE IN THE FI1ELDS
oF CRYOLOGICAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

THE WAR DEPARTMENT RESEARCH AND DEVELOPMENT PROGRAM FOR FiscaAL
YEAR 1949 THE DEPARTMENT OF THE ARMY RESEARCH AND DEVELOPMENT PROGRAM
For FiscaL YEAR 1950, AND THE DEPARTMENT OF THE ARMY RESEARCH AND DEVEL -
OPMENT PrLAN FOR FiscaL YEAR 1951 ARE AMENDED ACCORDINGLY.

BY ORDER OF THE UNDER SECRETARY OF THE ARMY:

C. G. HELMICK

MaJoR GENERAL, GSC

Deputy DIRECTOR FOR
ReseARCH AND DEVELOPMENT

LogisTics DivisioN




APPENDIX 2

FILE NO.
Gl /F2 41949 SUBJECT: TRANSFER OF SIX ARMY-WIDE
ENVIRONMENTAL RESEARCH PROJECTS .
To THE QUARTERMASTER GENERAL
TO THE QUARTERMASTER GENERAL FROM G4  DATE 30 JUNE 1952 COMMENT NO.]
ATTN: MILITARY PLANNING Division Dr. PauL A. SiPLE/53665/kJw

ResearRCH AND DEVELOPMENT BRANCH

1. AN EVALUATION OF THE ENVIRONMENT AL RESEARCH PROGRAMS OF THE ARMY
REVEALS THAT SEVERAL REQUIREMENTS EXIST WITHIN FIELDS OF COGNIZANCE ASSIGNED
TO YOU WHICH ARE NOT CURRENTLY INCLUDED IN ANY PROGRAM. THEY ARE:

A. RESEARCH ON TECHNIQUES OF APPLICATION OF ENVIRONMENTAL KNOWL -
EDGE TO ARMY-WIDE MILITARY PROBLEMS.

B. SuPPORT OF ENVIRONMENTAL AND GEOGRAPHIC RESEARCH ON GEO-
GRAPHIC EXPEDITIONS AND OTHER FIELD PROJECTS NOT SPECIFICALLY ORGANIZED
BY AGENCIES OF D/A. THE INTERESTS OF ALL D/A AGENCIES ARE INCLUDED IN
THIS PROJECT. THIS FINANCIAL SUPPORT DOES NOT CONFLICT WITH EXISTING
POLICIES FOR EXPEDITION SUPPORT BUT S SUPPLEMENTARY TO THEM.

C. ESTABLISHMENT OF RAPID SYSTEM FOR THE ANALYSIS OF PERFORMANCE
OF ARMY EQUIPMENT UNDER ALL ENVIRONMENTAL CONDITIONS FOLLOWING THE PRINCIPLES
OF RECOMMENDED IN ORO-R-4, paTep 12 Jury 1950, (ProJecT ENVANAL).

D. DEVELOPMENT OF A SYSTEM WHEREBY MILITARY AREAS CAN BE
ANALYZED IN TERMS OF ENVIRONMENTAL STRESSES, AND RESULTS ORGANIZED IN A
FORM ADAPTABLE TO MACHINE TABULATION. THIS WILL BE THE BASIC |INFORMATION
AGAINST WHICH THE PERFORMANCE OF ARMY EQUIPMENT WiLL BE EVALUATED BY THE
RAPID SYSTEM IN C ABOVE, PERMITTING A REGIONAL EVALUATION OF THE CAPABIL-
ITIES OF MILITARY EQUIPMENT IN THE FORM OF LOGISTICS AND OPERATIONS
ALMANACS.,

€. PREPARE RECOMMENDED D/A POLICIES ESTABLISHING DESIGN CRITERIA
FOR PERFORMANCE OF ARMY EQUIPMENT AND MATER!EL UNDER ADVERSE CONDITIONS
OF ENVIRONMENT SIMILAR To SR 705-70-5.

F. RESEARCH ON RADICAL METHODS OF IMPROVEMENT IN PROTECTION OF
PERSONNEL FROM ENVIRONMENTAL STRESSES. THIS PROJECT IS INTENDED TO SUPPORT
NEW SCIENTIFIC CONCEPTS WHICH IF SUCCESSFUL, MAY BE IMPORTANT, BUT PRACTI -
CABILITY OF APPLICATION CANNOT BE ASSURED FROM PRESENT KNOWLEDGE OF THE
SUBJECT .

2. THE RESPONSIBILITY FOR CONDUCTING RESEARCH ON THESE PROBLEMS 15
HEREBY ASSIGNED TO THE QUARTERMASTER GENERAL.

3. FUNDS IN THE AMOUNT OF $479,00Q HAVE BEEN INCLUDED IN THE FY 1953
ARMY ~w I DE RESEARCH BUDGET TO COVER THESE PROJECTS. A SIMILAR AMOUNT IS
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70 THE QUARTERMASTER GENERAL

INCLUDED IN THE FY 195% ARMY-W!DE RESEARCH BUDGET FOR CONTINUANCE OF
THESE PROJECTS. SUBSEQUENT FUNDING ACTIONS ON BUDGETS BEYOND FY 1954,
ARE THE RESPONSIBILITY OF YOUR OFFICE. UPON AVAILABILITY, FUNDS REFERRED
TO WiLL BE TRANSFERRED TO THE QUARTERMASTER GENERAL. THE ASSIGNMENT OF
TECHNICAL OBJECTIVES AND DIVISION OF FUNDS IS AS FOLLOWS:

TECHNICAL BUDGET FUNDED IN
PROJECT NO. TITLE OBJECTIVE PROJECT FY 1953
*a. OX8305001Z RESEARCH ON APPLICATIONS 10-16 1520 $50,000

OF ENVIRONMENTAL TECHNIQUES

B. 0X8303002Z  SuPPORT OF ENVIRONMENTAL 10-16 1520 $100,000
AND GEOGRAPH!C RESEARCH ON
GEOGRAPHIC EXPEDITIONS AND
oTHeER F1eELD PROJECTS NOT
SPECIFICALLY ORGANIZED BY
AGenCiEs oF D/A.

c. OX8305002Z  ESTABLISHMENT OF MACHINE 10-16 1520 $150,000
TABULATION SYSTEM OF
RecorpING EQUIPMENT
PERFORMANCE UNDER SPECIFIC
CONDITIONS OF THE ENVIRON-
MeNT ( ENVANAL)

p. OX8303001Z DEevELOPMENT OF TECHNIQUES  10-16 1520 $100,000
AND ESTABLISHMENT OF
GEOGRAPHIC Base For "LoaisTiCs
AND OPERATIONS ALMANACS".

E. OX8301001Z RESEARCH FOR ESTABLISHMENT 10-16 1520 $29,1700
OF ARMY-WiIDE ENVIRONMENTAL
DesteN CRITERI A STANDARDS

F. OX8301005Z  RESEARCH ON AND DEVELOPMENT [0-16 1520 $50,000
oF RapicaL IMPROVEMENTS 1IN
ENVIRONMENTAL PROTECTION OF
PERSONNEL

*THIS 1S A CONTINUATION OF FY 1952 PROJECT PREVIGUSLY TRANSFERRED TO YOUR
OFFICE.

4. Due TO THE ARMY-WIDE INTEREST IN THESE PRLJECTS, MONITORSHIP WILL
BE MAINTAINED BY GENERAL STAFF. THE PRIMARY CONTACT FOR GENERAL STAFF 15

DrR. PauL A. SipPLE, OACOFS, G-4, RESEARCH AND DEVELOPMENT Division, ReEsearRCH
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BRANCH, (CHAIRMAN, DEPARTMENT OF THE ARMY COMMITTEE ON ENVIRONMENTAL
FACTORS AND CONTROL). COORDINATION WITH INTERESTED AGENCIES WILL BE MAIN-
TAINED BY THE PROJECT OFFICER, OQMG.

5. BACKGROUND DATA PERTAINING TO THESE PROJECTS IS LOCATED IN DR.
SiPLE'S OFFICE, RooMm 38-480, THE PENTAGON, AND ARE AVAILABLE TO YOUR
PERSONNEL FOR INSPECTION AND TRANSFER, I|F DESIRED.

6- IT 1S REQUESTED THAT STEPS BE TAKEN AT THIS TIME TO INITIATE
FORMAL PROJECTS FOR !INCLUSION IN YOUR RESEARCH AND DEVELOPMENT PROGRAM.

/s/ MICHAEL BUCKLEY, JR.
CoLoneL, GS
AssT. Dep. ACOFS, G-U4, Ffor
RESEARCH & DEVELOPMENT




APPENDIX 3

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFiIcE OF THE CHIEF OF RESEARCH AND DEVELOPMENT
WasHinGgTON 25, D. C.

CRD/M 738k 24 May 1960
R&D DIRECTIVE
NUMBER 21

THE APPLIED ENVIRONMENTAL RESEARCH PROGRAM
OF THE DEPARTMENT OF THE ARMY - ANNUAL REPORT
(REPORTS CONTROL SYMBOL CSCRD-23)

(EFFECTIVE UNTIL 23 MaY 1961 UNLESS SOONER RESCINDED OR SUPERSEDED.)
1. GENERAL:

A. THIS DIRECTIVE ESTABLISHES AND PROVIDES INSTRUCTIONS FOR PRE~-
PARATION OF THE DEPARTMENT OF THE ARMY ANNUAL REPORT ON APPLIED ENVIRON-
MENTAL RESEARCH. THIS REPORT 1S FOR THE USE OF THE ARMY GENERAL STAFF
AND ITS RESEARCH AND DEVELOPMENT AGENCIES, AND THE ARMY TECHNICAL SERVICES.
IT 1S ALSO USED BY THE ARMY COMMITTEE ON ENVIRONMENT AND THE ENVIRONMENTAL
ReseARCH SuBPANEL, ARMY SCIENTIFIC ADVISORY PANEL. THE REPORT PROVIDES
TECHNICAL AND PLANNING INFORMATION REQUIRED FOR THE SUPERVISION, COORDIN-
ATION, AND LONG RANGE PROGRAMMING OF ARMY EFFORTS IN APPLIED ENVIRONMENTAL
RESEARCH. |T ALSO SUMMARIZES ARMY ACCOMPLISHMENTS IN THE FIELD OF APPLIED
ENVIRONMENTAL RESEARCH.

B. IT 1S ESSENTIAL THAT THE REPORT BE PREPARED ACCURATELY AND
SUBMITTED ON A TIMELY BASIS SINCE IT IS USED AT ALL ECHELONS BY AGENCIES
HAVING AN INTEREST IN APPLIED ENVIRONMENTAL RESEARCH FOR PURPOSES OF
PROGRAM REVIEW, ANALYSIS, AND COORDINATION.

2. RESPONSIBILITIES:

A. THE QUARTERMASTER GENERAL HAS PRIMARY COGNIZANCE FOR RESEARCH
AND DEVELOPMENT WITHIN THE RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY
IN THE FIELD OF APPLIED ENVIRONMENTAL RESEARCH. HE WILL COMPILE THE
ANNUAL REPORT, UTILIZING HIS OWN MATER! AL TOGETHER W!TH MATERIAL CONTAINED
IN FEEDER REPORTS SUPPLIED BY THE OTHER TEEHNICAL SERVICES. THE ANNUAL
REPORT WiLL BE PREPARED AS OF THE END OF THE FISCAL YEAR.,

B. CHIEFS OF THE TECHNICAL SERVICES WiLL PREPARE CONTRIBUTIONS
TO THE ANNUAL REPORT DESCRIBING THEIR RESPECTIVE PROGRAMS. THESE FEEDER
REPORTS ARE TO BE SUBMITTED TO THE QUARTERMASTER GENERAL EACH YEAR AT A
DATE SET BY THE QUARTERMASTER GENERAL. FEEDER REPORTS BEAR THE SAME
CONTROL symBotL, CSCRD-23, AS THE ANNUAL REPORT.
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CRD/M 7384

R&D DIRECTIVE NUMBER 21

SUBJECT: THE APPLIED ENVIRONMENTAL RESEARCH PROGRAM OF THE DEPARTMENT
oF THE ARMY - ANNUAL RePorT (REPORTS ConTROL SymsoL CSCRD-23)

C. |NFORMATION INCLUDED IN THE ANNUAL REPORT MAY BE REFERRED TO,
BUT NEED NOT BE INCLUDED, IN THE CONSOLIDATED R&D ANNuUAL PROJECT REPORT,

REPORTS CONTROL SymBoL CSCRD-16.

D. THE ANNUAL REPORT WILL BE PREPARED IN ACCORDANCE WITH INCLO-
SURE 1. [EACH TECHNICAL SERVICE WILL CONTRIBUTE SPECIFICALLY TO THOSE
SECTIONS DEALING WITH ITS ACCOMPLISHMENTS IN THIS FIELD AS WELL AS TO
APPROPRI ATE SECTIONS OF A GENERAL NATURE REFLECTING OVER=-ALL ARMY ACCOM-
PL I SHMENTS IN APPLIED ENVIRONMENTAL RESEARCH.

BY DIRECTION OF THE CHIEF OF RESEARCH AND DEVELOPMENT:

1 IncL ROLAND P. CARLSON
[ NSTRUCTI1ONS CoLoNEL, GS
EXECUTIVE
DISTRIBUTION:

STANDARD
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DISTRIBUTION LIST

DEPARTMENT OF THE ARMY

CHieF, RESEARCH & DEVELOPMENT
CHiEF, CHEMICAL OFFECER

THE SURGEON GENERAL

CHIEF OF ORDNANCE

CHIEF OF TRANSPORTATION

CHIEF OF ENGINEERS

CHIEF SieNaL OFFICER

DEPARTMENT OF THE AIR FORCE

COMMANDANT, AIR RESEARCH AND DeveELOPMENT COMMAND

DEPARTMENT OF THE NAVY

CHIEF, BUREAU OF SUPPLIES AND ACCOUNTS
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